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PREFACE 



[OR more than fifty years mechanical and inventive ingenuity hu 



been producing machinery for use in rubber manufacture. In 



crude rubber washing, mixing and calendering the problems were 
once thought to be comparatively simple and their solution about the 
same the world over. Today, how^ever, scores of new and more effi- 
cient machines handle new gums and intricate compounds, and tlie 
simplicity disappears. Even in the preparation of the crude material 
for market, machinery is to a marked degree supplanting hand labor. 

Rubber manufacture, be it noted, divides itself into some thirteen 
well defined classes. In these lines there are certain basic proceseee 
that all use — ^washing and mixing, for example. It is true, also, that 
most of them make cements, for their own use at least; that a greet | 
number use tubing machines; that spreaders are used by others than 
"proofers," and so on. The object of this volume is to record the 
machines that are of general application either to all or to a number of 
the lines into which the trade is divided. 

To this end volimiinous matter has been collected from machinery 
makers the world over ; from rubber factories, from pat-ent specifications 
— ^American, English, German and French. The actual value of such 
a collection to the rubber manufactui»rfc.wiii|t^viBi; Uis. Uy^, , should be 
great, but the suggestive value will be,«^j5ft*gfeater:r./ 

To the manufacturers of rubber machiii«rv-iji.th^ .United States, 
England, Germany, France and Belgiimi, Jji^ ,a|i{Kfr^:tAkes the oppor- 
tunity to express his thanks. Their genomus propu^^teidp in furnish- 
ing photographs, blue prints and details <tf ^p^W*itJSdKuies has made 
the task of arrangement and description much easier and the book far 
more complete than it could otherwise have been. 

The files of the ''India Rul)ber Jonriuil," and '*Gummi-Zeitung" 
and *'Le Caoutchouc et la Gutta Peirha'' have also been of definite 
assistance in the collection of material, and my debt to these excellent 
journals is gratefully acknowledged. The meml>ers of mv staff, also, 
and various rubber engineers have materially lightened the labor of 
putting the subject matter into shai)e. 

That there is much yet to be done ere rubber processes are mechan- 
ically perfect none will deny. If, thei'efore. by recording what has 
been done the writer is able to help the rubber trade toward greater 
triumphs, his aim will have been accomplished. 




Henry C. Pearson 
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CHAPTER I. 



THE WASHING OF CRUDE RUBBER. 
RUDE rubber (wild) as it comes to the market appears in a great 



variety of forms — hams or pelles, balls, strips, sausages, lumps. 



flakes and all conditions of scrap. This rubber is packed in rough 
boxes, in casks and in bales. The manufacturer, on receiving a lot, at 
once opens the packages, weighs and tares them. Each lot is stored sep- 
arately, preferably in bins on the ground floor of the store-room which 
should be as near as possible to the wash room. Storage rooms for rubber 
should be fireproof, dark and cool. There is no necessity for them to be 
damp. Cement floors are the best and should be channeled to allow the 
water that drips from the rubber to run away. Pelles of fine Para can be 
put in heaps of almost any size, indeed, in case of fire a big heap is a 
protection as the mass will glaze over with melted rubber and the inter- 
ior be saved. For lower grades of rubber it is well to have the bins 
shelved so that the rubber cannot heat and further deteriorate. Each lot 
should be tagged and record kept as to condition and weight, and fol- 
lowed through the wash room and drying room, that handling, shrinkage, 
etc., may be known and the cost accurately estimated. 

In all wild rubber there is more or less foreign matter that 
must be removed before the rubber can be used in manufactured goods. 
The foreign substances are bits of bark, leaves, splinters of wood, sand, 
fibre, earthy matters, etc., etc. The only exceptions to this very general 
rule are deresinated and plantation rubber. Many manufacturers find 
it worth their while to wash even these sorts, as the process seems to 
result in a better and tougher product. The primary process, whatever 
the line of rubber manufacture, therefore, is that of washing. This is 
really most important, for the cleaner the rubber the better the manu- 
factured product. The wash-room employs heavy machinery, hot and 
cold water and steam, and is, therefore, a sloppy, dirty department, 
the air full of vapor and often smelling vilely. It is, therefore, prefer- 
ably separated from all other departments. . The workmen usually wear 
rubber boots and rubber aprons, and for tools have bale hooks, big 
knives and shovels which are used only at intervals. 
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So FTK X 1 X G T A N KS. 

Crude rubber in pelles, lumps, etc.. is often particularly hard and 
intraotable. It oould l)e torn to piec^es bv ina(»Iiines, but at the expense 
of much power and frecpient breakages. It is, therefore, first softened 




Fui. 1, — SoKTHNiNc, Tank axd Ca(;?:. 



bv immersion in warm water. For this i)urpose great vats, called by 
the Kniilish, IMckling I'anks. are constructed so that they can be fillet! 
with wjiter an<l the water heated by steam jets. These tanks are usually 
bnilt according to the ideas of the users. Some have the top flush with 
tlic tlcor. and some rise five or six feet above it. Sometimes they are 
<ti' plank, other times of iron. Some are o]>en at the top, others closed. 
It <locs not matter mucli wliich forms are followed, provided they are 
set to 1ill conveniently from th(* storehouse, and be emptied just as 
cniiv(»nicntly for the washers. 

In Fig. 1 is shown one form of tank which is use<l in a number 
<»t' inM)er factories, especially in (Germany. Instead of throwing the 
raw ni!)!)er <lirectly into the tank of warm water, it is placeil in a per- 
forated bucket -1 and lowered into the warm water in the tJink B, 
where it is left for a sutHcient length of time to prepare it for working. 
Where th(» (juantities of rubber ntvessitate a tank of large size, the 
weiuht of the bucket will call for some mechanical means of rais- 
imr and lowering it into the tank. This is done bv means of a chain 



THE WASHING OF CBUDE RUBBER 



11 



C passing over pulley blocks D. Provision may be made for swing- 
ing the supporting arm E to one side of the tank, or the latter may be 
mounted on rollers for pushing it to one side, so that the bucket may 
be lowered to the floor. There is the temi)tation on the part of manu- 
facturers to heat the rubber in these vats too much. Indeed, some of 
the poorer grades scarcely need such a process. For the better grades 
it should be remembered that once the rubber is permeated by the heat, 
and three or four hours should be enough, it should go at once to the 
washer. A longer immersion is very apt to notably subtract from the 
nerve of the rubber. 

CUTTIXG AND SllKKDDING MaCIIINKS. 

Washing has as a preliminary, not only the softening but the shred- 
ding of the gum, that the water can get at the imprisoned particles 




Fk;. 2. — FowKk Knife iok CrTTiN<. RrnnKK. 

of dirt and free them. This shredding is done by cutting and 
tearing. For the larger pieces a power driven circular knife is used. 
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The modern cutting machine for doing this work is shown in Fig. 
2. At A is shown a large circular knife protected on the top and rear 
by a guard B. C is an adjustable hand lever with a plate G by means 
of which lumps of rubber of any size may be held down against the 
table H. By means of the spring E the lever is held down while the 
rubber is being cut. The knife is operated by pulley F, tight on its 
shaft, the other pulley being loose to allow the machine to be thrown 
out of operation when desired. The table // may be moved toward 
the knife by pressing the foot lever D, the table returning to its original 
position when the lever is relea8e<l. By the use of this machine the 
rubber may be quickly reduced to small pieces which are more easily 
rim through the rolls of the washer. 




Fig. 3. — Power Shredding Machine. 



For fine shre<lfliiig of pseudo rubbers there is a European machine 
of value. It is in brief a drum, from the face of which project 
knife points set obliquely and acting like planer knives; that is, 
projecting enough to cut only thin shavings. The rubber is sent to 
the machine as dry as may be. Over the machine, however, is a 
water jet to help in the cutting and to cool the knives. A lump of 
rubber is set on the frame of the machine and held against the wheel 
by a lever on which is fastened a presser plate. The drum revolves 
at great speed and the lump is forced against it until it is cut 
into thin shavings. The machine. Fig. 3, in detail is as follows: 
In the rim or surface of the iron dram A are set a number of blades 
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L in the holders B, This drum is eight to ten inches in width 
and the knives extend through slots in the surfaoe of the drum along 
almost its entire^ length.. The hand lever C is pivoted to the frame of 
the machine at H^ and has attached to it a plate E^ by means of which 
the ball of rubber G is forced against the iron drum as the latter 
revolves at high speed. In order to increase the pressure at which the 
rubber is forced against the drum, or to allow the workmen to have 
both hands free, a pedal D is attached to the base of the frame and 
pivoted at K. When the pedal or hand lever is released, the weight F 
is sufficient to pull the plate E back from the drum, thus allowing a 
new ball of rubber to be inserted. The shreds of rubber, as they are 
cut from the ball, are caught in any suitable container placed under 
the drum. A stream of water from an overhead pipe is allowed to run 
upon the rubber in front of the blades in order to facilitate the cutting. 

The rubber when not thus cut is fed first into the cracker-washer. 
The action of this machine is to tear or mangle the rubber, releasing 
the dirt and bark, which are washed away during the operation by a 
stream of cold water, which plays upon the mass. The cracker-washer 
is a heavy, two or three-roll type of machine, the size and number of 
rolls depending on the quantity of material to be handled. 

From it the partially cleaned rubber then passes to the two- 
roll washer (or to the tub washer). The province of the two-roll 
washer is to complete the washing process and to sheet the torn rubber. 
Warm water is used on the mass to produce a degree of stickiness, 
that the action of the rolls may form it into sheets. Cold water is then 
turned on and the sheets passed through the rolls repeatedly until com- 
pletely cleansed by the kneading action of the rolls and the running 
water. 

Two-KoLL Washers. 
There is a great variety of washers in use in the world's rubber 
mills, but a majority of them are of practically the same design ; that 
is, thdy are usually two-roll machines, the rolls geared in diflFerent 
speeds and running toward -each other. In rubber plantations prac- 
tically the same type of a machine is used, run either by hand or by 
power, and in some of the larger plantations batteries of machines are 
employed. As plantation rubber is washed very soon after coagula- 
tion, the machine may be quite light and does not take nearly the 
amount of power to run that the same types in rubber factories call for. 
It should be remembered that wild rubber shrinks anwliere from 12 
to 50 per cent., and that while a considerable percentage of this shrink- 
age is due to the water extracted from the gum, a great deal is foreign 
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matter, more or less injurious. It will at once be asked why 
manufacturers have not insisted upon rubber being washed at the 
source of supply and delivered clean and dry, thus saving much in the 
way of freights. The explanation is that as soon as rubber is washed 
and perhaps massed and its physical aspect changed, it is so easy to 
amalgamate inferior and superior qualities that manufacturers decline 
to take the risk of being cheated, and have consistently frowned upon 
all such suggestions. There have been, however, and still are, crude 
rubber washing companies in various parts of the world that have done 
a fair business, but none of them have been conspicuously successful 
as yet. 

There are at present some forty companies in the world making 
roll washers, and their patterns are more or less similar. It will, 
therefore, be sufficient, in describing these machines, to take examples 
from the output of any of the higher class of machine manufacturers 
and describe them as practically typical of the whole. 

Roll washers consist of heavy iron rolls running toward one another, 
set in substantial iron frames, fitted with piping so that hot or cold 
water may be sprayed over the rubber as it passes between the moving 
rolls, and with sieve bottoms to save scraps, and guides between the 
rolls to keep the rubber from working into the bearings. These rolls, 
be it remarked, are fluted or corrugated so as to bite the often intractable 
and slippery gum. 

Regarding the kind of corrugation, many experiments have been 
made to determine the best possible form. There is, for example, the 
saw-tooth corrugation, in some cases both rolls being cut to this shape, 
while in others one roll is smooth and the other cut. Probably more 
rolls are made with the V-shaped corrugation than any other. Experi- 
ments have shown that this form will do quite as good work at least, 
as it holds its shape longer and is easier to recut than the other forms. 
It seems to be quite a question whether two cut rolls or one (one being 
a smooth roll) will give the better results. There are cases where two 
cut rolls with ordinary corrugations make good sheets, but in small 
mills where one machine is required to do all the work from breaking 
down the biscuit to sheeting out, the machine with one smooth and one 
cut roll with a friction of about ll^ to 1 in the rolls, is the better. 

Taking a two-roll washer of the standard type, it has about the 
following description. The frames are heavy in construction, accurately 
lined and firmly held in place by stay rods. These frames are side- 
capped, the caps being bolted in place with hea\^ bolts in order to resist 
the strain at this point. The journal boxes are solid cast, designed 
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o keep out water iind dirt. The bearing ssurface^ are channeled to 
insure perfect luhrication and brcmze-lineil in the sections exposed 
to greatest wear. Oiling devices easy and safe of access are provided. 
The rolls are of hard grnr east iriin. The grtx^ves or eorni^utinns 
of both rolls are milled in spirally about four to the inch. The front 
or driving roll revolves iu stationary boxes, Tlie follower Toll is 



•4 




I 



FiCw, 4, — -Two-Roi-L Washer* 



tfought into adjustment by means of steel adjusting screws, working 
in bronze nnts set into the Imek of the frames, 

I The power is ordinarily taken from the main shaft by means of 
a rlnteb and pinion. The latter en^ra^s a spur frear. keyed to the 
driving rolL A gear is keycfl to the other end of this roll and meshes 
with a larger gear keyed to the end of the follower roll, causing the two 
lift to travel at different spfeeds. The following are standard sizes of 
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two-roll washers and their ten-hour product when doing the whole opera- 
tion of cracking, sheeting and washing. 

8 X 16" 2 roil 300 pounds in 10 hours 71/^ H. P. 



10 X 20" 


" " 500 


ii 


" 10 " 


10 


K P. 


12 X 24" 


" " 900 


ii 


" 10 " 


15 


H. P. 


14 X 28" 


" « 1,200 


u 


" 10 " 


20 


K P. 


15 X 30" 


" " 1,500 


« 


" 10 " 


25 


H. P. 


16 X 36" 


" " 2,000 


« 


" 10 " 


30 


H. P. 


If these machines received the 


rubber already cracked, they would 



do at least 25 per cent, more work. These machines weigh from 10,000 
to 23,000 pounds. 

Fig. 4 shows a machine that is either washer or cracker as desired. 
It has two corrugated rolls A, placed side by side and driven by 
the large gear B from the pinion C on the main driving shaft D. 
The front roll, the one shown in the illustration, is adjusted hori- 
zontally by the set screws E, and the bearings of the rolls are lubricated 
from oil cups F. The rubber to be washed is placed between the rolls 
and run over and over the front roll. A removable pan rests upon the 
cross bars G. In it is a screen which catches fragments of rubber, but 
allows the waste material to fall through to the bottom. It will be 
noticed that this machine is provided with shields H over the gears 
which drive the second roll, and a safety throwK)ut device operated 
by the cross bar situated conveniently above the machine. This' 
safety device is fully described further on. 

The two roll cracker-washer used for cracking alone, the washing, 
and sheeting being done on other machines, is capable of performing 
an immense amoimt of work. The following figures are a fair average. ■ 
A machine 15 inches x 24 inches, 5,000 pounds in 10 hours, horse power 
used 35 ; one 16 x 30, 6,500 pounds in 10 hours, horse power used 60. 

When used for cracking, wi;shing and sheeting, however, it is 
practically the same machine as the two-roll washer. It is, however, 
usual to have the rolls more coarsely corrugated and of chilled iron. 
The rolls run at the ratio of about 1 to IVo- ^ cracker-washer with 
rolls 15x24 should deliver 1,500 pounds of stock in ten hours, and 
take about 25 H. P. to do it. One 16 x 30 should produce 2,000 pounds, 
and require 30 H. P. One 18 x 30 should deliver 2,500 pounds and 
use 35 H. P. 

Heil and Esch describe a two-roll washer which is used for the 
final washing and sheeting. It is of light construction and. built like 
a two-roll calender, with one roll above the other. The rolls are not 
corrugated and the friction is very slight. The water spray is fixed 



it tlic top rulL In operation, the cracked rubber is placed on a 
in front of the machine whence it is fed. As the ruh!.»er sheets 
caught under tlic uiiiehUii? by a c'on\'cvor Imlt, while the 
water runs over a protector that covers this belt and avoids further 
zt w*ith the wa9hc<l rubber. Such washers are not used in the 
id Siateai mid their vjilue agaiiist the washer with the riUs side 
e is probtematicab 

Three-Roll Wasueks, 
^he tlirec-roll wai^her ig designed to handle large quantities of 
r after it has been piisscil thron«:h the **(*racker/* It has a capacity 




r double tluit **f i\ two-roll machine uf corresponding sizOr while 
me operative is re^piired. The franu*.s are heavy, sti^ing, should 
junitely squaretl as to each other and j^ei-urolv held in place by 
; stay i^oda or liolts. The caps are located on the front of the 
B to facilitate removal of the rolls. They are of heavy fonstrnc- 
and pntvidcd with >;hr>nir bolts to resist the powerful thrust 
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directed against this part of the machine. The journal boxes are soHd 
cast, provided with oiling devices, easy and safe of access, and the inner 
or bearing surfaces are oil-channeled to insure perfect hibrication, and 
designed to keep out water and grit. The bearing sections exposed to 
much wear are bronze-lined. 

The rolls are usually solid cast of hard gray iron. The grooves or 
corrugations of all three rolls are V-shaped, planed in spirally about 
four to the inch. The front or middle roll is the driver and revolves 
in stationary boxes. The two follower rolls are brought into adjus^ 
ment with the middle roll by means of steel adjusting sScrews, working 




Fig. 6. — Thk Vaughn Iron Tub Washer. 

in bronze nuts set into the back of the frames. Power is applied from 
the main shaft by means of a jaw clutch and pinion which engages a 
spur gear keyed to the middle or driving roll. A gear is keyed to the 
other end of this roll and meshes with similar gears keyed to the ends 
of the two follower rolls. 

Three-roll washers come in three sizes, weighing about 15,000, 
18,000 and 25,000 pounds. They have a capacity for ten hours work in 
cracked Para rubber of 2,500, 3,500 and 4,500 pounds, using all the way 
from 50 to 100 H. P. If these machines were obliged to do their own 
cracking the output would be about 25 per cent. less. 

The three-roll cracker can be used as a cracker or a cracker-washer. 
The rolls are usually chilled and provided with coarse corrugations, 
such as the undercut or saw-tooth spiral shape with the face backed 
off, and the driving roll is geared to run 1 to 1^/^ or 1 to 2 as compared 
to the follower. A steel neck is also recommended for the driving roll. 
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The tliree-roll cnu-ker-washer dues5 the eur.irc work from the bijseuit 
crude material to the clean sheet. The cornigatioos are usually the 
-shape spiral on all rolls, hut in some instuiices the driving roll is 
rrugated and the follower rolls are smooth. The differential speed 
the rolls is 1 to 

This machine is so simple in construction that it needs very little 
3eseription» The front roll .4 (see Fig, 5) is the driving roll and is 
iiiounteil ill staticinary beariugs. The other two rolls. B and (\ are 
prorided with adjusting screws (not seen in the illustration), by means 
of which the rnllR may be adjusted horizontally \n within any distanee 
the stationary rolh Tht? caps // and E, located on iHitli sides of the 
rame, may he removctl for taking down the rolls. The corrugations 
the surface of the steel rolls are plainly visible in the illustration. 

Tub Wahheus or Hiu.laxijkrh. 
A clistinct type of washer hai^ grown up by the side of the roll 
iachinir% and i.^ very generally u^efL partii-ularl v in cieanirig the ?iofter 




It n? known as the 'Tnb" washer antl is very much like the 
L'aik^fJ "}taper engine/' 

It IB in brief a tank anywhere from 2 to 16 feet long, with one 
two beater wdieeU running in it. When filled with water and 
iredde<l material it runs the contents round and round the tank, beat* 
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ing and cleansing, and yet never crnsliing. In use the rubber is first , 
run through a cracker or cutter of some sort and shredded. It is then 
put in the tub, which has been previously filled with water. When the 
machine is started the rubber is carried under the washing roll and 
over the bed plate at the bottom, which spreads and stretches the rubber 
and releases particles of sand or bark or other foreign matter. The 
bark, being lighter than the rubber, floats on top and is skimmed off. 
while the sand and gravel settle to the bottom. 

Tjip: VArauN Tub Washer. 

I 

In Fig. 7 the tub or tank .1, which is used in many factories and 
sometimes on plantations, is divide^l through its middle by a partition 
B which, however does not extend the full length of the machine but , 
leaves a space at each end for the circulation of water and rubber. ' 
Across the top is a shaft driven by the belt pulley D, bearing a large 
washing roller underneath the cover fj. The bed plate F, also bears 
corrugations or teeth which serve to tear the rubl)er apart as it passes 
between the phite and the roller. A countershaft driven from the main < 
shaft by the gear (i Ix^ars a i)addle wheel 7v. By means of the hand 
wluH^I // and worm gear /, and the (?ross yoke 7, the shaft C may l)e 
raised so that the distance between the washing roller and the bed 
l>late is varied. When the machine is in use the beater drives the 
rul)lK»r around the tank, stretching it and tearing it lietween the 
roller and the bed plate. In this way the heavy foreign substances are 
released and sink to the bottom where they are separate<l from the 
rul)l>er by a screen. This screen is set some distance above the bottom 
of the tank, alnnit on a level with the lower side of the door L. The 
bark is skinmied off or is carrie<l away through an overflow. ^ 

Thk 1>kkti{am Ti m Wasup:!?. 
In Fig. 8 is shown an Knglish type of tub washer in which the 
])rinciple of operation is almost Ihe same as in the Vaughn described 
above. It differs, however, in a few details of construction. The 
machine consists of a cast iron trouirh .1 made in an oblong form 
with ronnd (mkIs. Scn^cned sand traps are arranued in the })ottom of the 
trough f<u* the heavier foreign matter. Above the level of the screens 
is placMMl a corrugated bed plate attached to the box which is inserted 
through an opening in the side of the trough. Above this bed plate 
rev(dves a large corrugate<l roller which is covered by the hood (7. This 
corrugated roller is driven by a pulley keye<l to the shaft H. The 
distance between the roller and the bed plate is controlled by the hand 



THE WASHING OF CRUDE RUBBER 



21 



wheel D to give a greater or less tearing action to the rubber. The 
rubber is beaten and the dirt and bark are freed by the screene^l drum 




Fui. 8. — The Bertram Tub Washer. 



E, the dirty water being delivered over the side of the trough into a 
suitable trap. This drum is turned by the belt pulley F and the amount 
of water removed can be regulated by lowering or raising the drum 
by the hand wheel (i. Such a machine as this is suitable for washing 
all kinds of shredded rubber, especially those containing a large per- 
centage of impurities. 

Universal AVasiikk. 
A type of washer which is essentially European is an adaptation 
of a Masticator. The argument of the inventors is that in ordinary 
washing with the two or three-roll machines, impurities are all crushed 
or splintered and held in the rubber, causing a much longer duration 
of washing than should be necessary, and that this impairs the **nerve" 
of the rubber. 

The machine consists of a pair of deeply corrugated rolls, carried 
in a trough shaped at the bottom to follow the periphery of the rolls. 
The trough carries ledges at the back and front, which tuni the rubber 
over and guide it between the rolls. There are gratings in the back and 
front of the trough, through which the lighter impurities escape. 

These machines come in three standard sizes, which take charges 
of rubber of twenty, forty and eighty pounds. The horse-power 
required is approximately 9, 15 and 25, and the time requirefl per 
batch from ten to twenty minutes. The above relate to Para sorts. For 
low grade gums the charge may be as high as one hundred and fifty 
pounds. 
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the pa&aage o: the impuritie? but to previ - 1 the r-cLssage of the rubber. 
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betwem the stone catoh D and the tvmr-Mke grate V- At the begin- 
nii^ "f the wa^hin:: --ertiin k::: :> niM^^'r. s^^^raps float on top of 
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the water. To pnnent thoni tn^ni InMiisr oarru^l away a:^ waste material, 
an adjustable sieve l\ is plaml over the grate until the rolls have 
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ned this scrap into larger pieces. By the mixing nozzle S between 
hot and cold water valves, any desired temperature of water may 
obtained. Also, by the various outlets, the water level in the 




Fig. 10. — The Hood Enclosed Washer. 



Ligh may be regulated. For instance, by closing the gate N and 
valves K and M and leaving valve H open, the water level is raised 
:he overflow channel T. If it is desired to raise the water level still 
ther — which may be temporarily necessary for the removal of pieces 
wood from scrap rubbers — the valve H is also closed, raising the 
el to the overflow edge U so that the water will drain off through the 
nnel V. Underneath the machine is a waste water tank W which 
:x)nnected to a drainage system. In this tank is a sieve -Y which 
ches small particles of rubber that may have accidentally passed 
ough from the trough. 
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The Hood Enclosed Washer. 

What is known as the Hood washer is a two-roll machine set in 
a closed tank, so that the level of the water during washing comes 
above the nip of the rolls. When at work the rubber sheet floats up to 
the surface and feeds through the rolls automatically. Floating 
impurities are washed away, while the heavier parts sink to the bottom 
out of the way and are removed periodically through a gate. 

In Fig. 10, which shows an elevation of the machine in cross sec- 
tion, the corrugated rolls A and B are mounted in a tank C having 
a sloping bottom D, which deflects the heavier impurities to the front 
of the machine. The tank has an extension E into which the surface 
liquid flows, carrying with it the lighter foreign substances. These are 
drawn off through the pipes F and G, the former having a sieve fitted at 
its upper end to prevent the loss of rubber fragments. The height 
of liquid in the tank is varied by a vertically sliding gate H with- 




FiG. 11 — The Dessau Washer. 
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in the extension E, this gate being regulated by the threaded hand wheels 
K. The charge of rubber is introduced between the rolls by the tilting 
hopper L, which is operated by the cable M. After passing through the 
rolls the rubber meets an inclined plane N which deflects the mass 
toward the front of the tank where it rises to the surface of the water. 
Here it is picked up by the revolving paddle wheel P and returned to 
the rolls. The washing liquid is supplied from the pipe R, into which 
steam and chemical solutions may be passed if desired. The liquid may 
be heated by the steam coil S lying on the bottom of the tank. 

The Dessau Wasuek. 
Another enclosed roll machine is the Dessau. It consists of a pair 
of rolls, corrugated and studded, revolving in a central screened box 




Fig. 12. — Sectional View of the Dessau Washer. 

that is in turn enclosed in a tank. This gives a gathering space at the 
bottom and sides for foreign matter. The heavier foreign particles, if 
held in the washing liquid, may again be taken up by the rubber. One 
of the objects of the Dessau washer is to keep all impurities away from 
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the rubber and thus prevent them from being again mixed with it. For 
this purpose the double tank is provided, together with means for con- 
tinuously agitating the liquid in the region where settling occurs. 

The machine has two rollers A and B (see Figs. 11 and 12) located 
between screens C in the trough E, with an overflow space F in each 
side of the trough, into which water surges under action of the platen G. 
This platen is joined at H to the vertical screw K and rocks up and 
down. In the bottom of the spaces F are two spindles L L, provided 
with a series of agitator blades. They are driven by sprockets M M, 
chains N N and gears F. 

The Kempter Washer. 
Another enclosed washer is the Kempter, of German origin. This, 
like the Masticator washer, has bladed rolls set in curN'ed troughs. The 




Fig. 13. — The Kempter Washer. 



rubber passes down between the rolls, is opened up by a ledge between 
the troughs and then up between the rolls and the sides of the troughs. 
Foreign materials pass through perforations in the sides and over lips 
on either wall. 

In this machine (Fig. 13.) means are provided for separating the 
heavier from the lighter foreign materials and for treating the waste 
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the second time to separate every particle of rubber therefrom. The 
mass of crude rubber or gutta percha to be treated is placed in the 
trough A containing two rolls B and C. These are formed with longi- 
tudinal projections which act as cutting or tearing edges. The bottom 
of the trough A has a center ridge D, giving it the form of two inter- 
secting cylinders surrounding the rolls. When water is introduced and 
the machine started, the rubber is drawn down between the rolls. The 
roll corrugations and the ridge D tear the nibber apart and carry it 
up between the rolls and the sides of the trough A. The heavier foreign 
particles pass over the edges E and F and through gratings into the 
surrounding tank H, The lighter impurities float to a channel K, 




Fig. 14. — The Pointxdn Washer. 



from which they may be floated off by raising the water level. The 
water and impurities are discharged into a tank L which is provided 
with screens, and the mass collecting thereon may be taken back to 
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the tank A for further treatment. When the rubber has been suflS- 
ciently washed, tlie trough A is emptied by rotating it about the shaft 
of the roller B. 

The Poixton W^vsiier. 

Pointon's machine is notable in having adjustable closing devices, 
to regulate the area of the troughs beneath the rollers. 

Fig. 14 shows it in transverse section, looking toward the ends of 
the rolls. The closing devices are plates A, each having its upper edge 
shaped to enter an aperture in the trough B, below the rolls C. The 
lower edge of each of these plates is provided with an eccentric D, 
whereby the plate may be raised or lowered. These eccentrics are 
mounted on shafts E which are carried at their ends in the hinged 
covers F of the sump G, The ends of the shafts are mounted in bear- 
ings II, and may be moved on removing the caps /, thus ^'hanging the 
position of the plates A. 

The water level is regulated by vertically sliding pipes J, which 
co-operate with the subsidary weirs M through the opening in 
the bottom of each. When the pipe is in the position shown, water 
can enter the main trough through the upper end of the pipe. With 
the use of the weir a great increase in the height of the water level is 
obtained with a very small movement of the pipe, and in this way the 
employment of a sliding outlet gate is avoided. 

The sump-like portion G below the trough has a sloping base, 
that the heavy impurities may escape through the center valve 0. 




Fig. 15. — The Donnelly Slicing and Washing Machine. 
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The sides of this sump are hinged to drop down for cleaning pur- 
poses. At the top of the trough are adjustable perforated partitions 
or sieves P which are mounted on pins Q and on which they are 
rotated to open the main trough to the side weirs. 

Tjie Donnelly Slicing and Washing AIaciiink. 

Donnelly's machine slices crude rubber and sheets and washes it. 
In brief, it has a guillotine knife for cutting the rubber, two pairs of 
washing rolls and a pair of sheeting rolls. The drawings (Fig. 15) 
show a front and a side elevation of the machine. The bed A car- 
ries a table B, above which are secured two uprights C and D, 
forming guides for the knife E, A transverse shaft F carries two 
cranks G to which are attached the lower ends of the connecting rods 
H. The xipper ends of these rods are j)ivoted to the outer ends of the 
knife E. The upright guides C and D carry two rollers / which work 
within diagonal slots J in the knife. On the table B is a feed board 
K, secured to the rack L. This rack is niove<l forward by the ratchet 
wheel J/ and the chain X, operated by each upward movement of the 
knife. Al)ove the table is a pressor l)ar 0, which holds the rubber firmly 
in position. The carriage which boars this pressor bar may be adjusted 
by means of the hand screw to fit difi'ereiit sized lumps of rubber. 
The operation is as follows: 

A lump of rubber is placed on the table and puslie<l forward under 
the knife. During the cutting a stream of water plays over the rubber 
from the pipe A'. As each slice of rubber leaves the cutter it passes 
between the ]>air of grooved washing rolls Q, where it is squeezed and 
rolled to remove the impurities. It is then carrie<l l)v the conveyor 




Fig. 16.— The Smith Washer. 
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R to the second pair of rolls S, where it is again rolled and pre 
It is then carried on a second conveyor T to a third pair of rolle 
which sheet it. 

The Smith Washer. 
Smith's machine, illustrated in Fig. 10, is of somewhat 
construction. Upon the bed plate A are mounted two frames B ai 
One is rigidly attached, w^hile the other is pivote<l at its lower 
Each of these frames has a series of jaws E and F extending to 
each other. These jaws are U-shaped and are provided with 1 
When the frames B and C are at their minimum distance apai 
shown in the drawing on the left, the toothed portions of the 
E and F form opposite sides of an almost circular i)iKssai'e tin 




Fig. 17. — The Day Washing Machine. 



which the rubber descends from a hopper G in the upper pa: 
the frame B, When the frame C is set in motion, by power ap 
to the pulley H and communicated to the frame through 
connecting rod I, the jaws F are forced back as indicated at J, so 
a lump of rubber of the shape shown at K will be stretche<l into a 
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d corrugated sheet as indicated at L. As the crank shaft continues 
revolve, the rubber sheet becomes thinner as it descends between the 
ws. During this operation water is forced against the rubber 
ym nozzles M and N. At the lower ends of the frames B and C 
e corrugated jaws R, which are opened and closed bv the movement 

the frame C and crush the rubber after it has passed through the 
■etching jaws E and F. The action of the machine tears the rubber 

as to free the foreign matter, which is then washed away by the 
iter. 

Kahi.v Washers. 
Some of the earlier machines, while not in use to-day, may have 
suggestive value. Austin G. Day, the inventor of Kcrite, very early 
i^luced a washing machine. The novelty lay chiefly in the use of 
cmicals and a vacuum process. Ilis system was substantially as 
Hows : 




I'lc;. 18. — I' HE Sai lt W'ashkr. 



The crude rubber was tirst cut into snuill ])icces and worked in 
iter to remove the ljir<rcst particles of foreign matter such as wood, 
;rk, dirt, etc. Then the water was drained off and the rubber placed 
an air-tight cylinder .1, (Fig. 17), al)ove which were two snuill tanks 
and D open to the air. These wore filled with a stn')ng solution of 
ustic soda which w^as pumpe<l from a larger storage tank B w^here the 
lution was mixed. Connected with the air-tight tank w^ere four pipes, 
vo F and G, leading to the soda vats, one E to an air pump and the 
mrth // to the storage tank. 

After the rubber was place<l in the cylinder and tightly sealed a 
irtial vacuum was created by the air pump, thus exhausting the air 
t)m the interstices of the rubber. Then the caustic soda solution was 
Imitted into the cylinder, its flow l)eing rendered easy on account of 
le vacuum. On coming in contact with the wood and bark the solu- 
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tion served to increase their specific gravity while it has no effect on 
the rubber. When the liquid had remained a sufficient length of time, 
it was drawn off into the storage tank, after which the rubber was 
removed and thrown into tanks containing water. The whole mass 
was thoroughly stirred, the wood and bark sank to the bottom while 
the rubber was left floating on the surface. 

In the Sault process. Fig. 18, the rubber is first cut into small 
pieces and placed in the tank A, Then a stream of water is allowed to 
flow over the rubber at the same time that it is subjected to the action 
of the cylinder B which is provided with a set of teeth C. These teeth 
pass between stationary serrated bars as the cylinder B revolves, 
by which action the rul)ber is separated from impurities such as bark, 
etc. These sink to the bottom of the tank below the screen E. 

In addition to the foregoing there are sundry individual machines 
and processes of minor importance in use in various factories for the 
further cleansing and treatment of crude rubber. 

For example : In the production of a certain grade of rubber greai 
difficulty was foimd in getting rid of the great amount of woody fibre 
that was present. After the rubber had been shredded both rubber and 
wood floated on the surface of the water, and if put through ordinary 
roll washers much fibre was imbedded in the rubber. One solution of 
the problem was a method of dissolving the wood fibre by treating the 
mass with a strong alkaline solution. After many experiments a simple 
process for removing most of it mechanically was invented. It was this: 
to float the shredded rubber and fibre into a tank that could be hermet- 
ically sealed. Air was then forced in and the pressure freed the minute 
globules of air that clustered about each shred of fibre, and the shred, 
water-logged, sank to the bottom out of the way. 

The above covers pretty fully rubber washing where water alone 
is used. Where rubber is washed free from resins, for example, and 
solvents are used, a radically different apparatus is necessary. That, 
however, is another story. 



CHAPTER II. 

CRUDE RUBBER DRYING. 

[ T is only recently that the drying of crude rubber has been done 
with any regard to economy and efficiency. For years rubber in 
thick sheets hung in open rooms and dried and *'aged" as best it 
uight. If after many failures certain types were too weak to hang 
nd proved to be so by dropping in sticky heaps on splintery floors, such 
ubber was reluctantly spread upon shelves. Then came the partial 
icating of the dry room by steam pipes ; then ventilators to allow the 
iioisture-tilled a.r to get out, and then the fan, the fan blower and the 
aeuum dryer. 

There are four systems possible: air drying without artificial 
leat, the heated air current, the vacuum system, and what is 
ailed the dessication system, that is, utilizing hygroscopic materials 
uch as calcium chloride. Of these there are but two that are con- 
idered practical — the heated air current, and the vacuum system, 
[n the first, the drying room is fitted with steam pipes, usually placed 
ibout the side walls. The heat is generally given off from steam cir- 
culating through such pipes. Excellent results, however, have been 
obtained from heavy oils that were first heated and then pumped slowly 
;hrough the pipes. Drying rooms of this type necessarily take up 
nuch space, and to be effective should be constructed so that once the 
lir is saturated it should be automatically removed by fan or blower, 
md then fresh, comparatively dry air introduced. An ideal adjunct 
X) this system would be a preliminary drying of the air, either by 
shilling it or passing it over some hygroscopic material, then heating it 
and passing it into the rubber drying room. Esch, in his valuable 
hand book, describes an air current apparatus known as the channel 
dryer,* which will bo descri 1)0(1 hiter. 

The vacuum dryer, first brought to the attention of the rubber 
trade in Europe by Passburg, and successfully introduced into America 
by J. P. Devine, has become almost indispensable in modern plants. 
So necessary is it that a dozen or more machine builders are now sup- 
plying vacuum dryers of their own. ^Mr. Devine's own claims for 
vacuum dried rubber are worth notinir.f He says: 

• "Handbook for India Rubber Enjfineers." by Dr. Werner Kach, Hamburg, 
L912. 

t "Problems In Vacuum Drying," by J. P. Devine. India Rubber World. 
July. 1913. 
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"Until the introduction of the vacuum drying apparatus very 
primitive methods were, employed, and occasionally an advocate is still 
found, who asserts that the hot air method is necessary for the proper 
curing of some particular grade of rubber. The fallacy of such asser- 
tions is proved by the use of the vacuum apparatus in drying eve^^' 
grade of crude rubber. 

*^While it is true, considerable thought was given to improving proc- 
esses for drying rubber, there were no striking departures from the 
antiquated method of using hot air as the heating medium. The dust 
and dirt that would settle upon the rubber were the least of the evils; 
the construction of special frying rooms from which direct sunlight was 
excluded, and provisions to eliminate dust and dirt, and the regulation 
of , temperatures for various grades of rubber, as well as the attempt to 
dry the air before being admitted into the drying room, all contributed 
to avoid the deterioration of the rubber by such means; but the value 
of these improvements was doubtful as they only tended to reduce 
the effect of high temperatures with a consequent prolongation of the 
drying period. The fact is that the two insidious enemies of rubber 
are heat and oxygen and these elements are, and always will be present, 
and necessarily so, in any system of hot air drying. They are deterior- 
ating agents and their elimination is most essential for the proper 
drying of rubber. Their elimination by the vacuum apparatus has 
proven the superiority of the vacuum-dried rubber in the processes of 
its manufacture. 

"Another and serious objection to the hot air system of drying 
rubber is, that rubber as it comes from the washing machine, contains 
a very largo proportion of mechanically bound moisture. While this is 
readily given off in the hot air drying room, its expulsion causes a con- 
traction of the rubber, which, with the oxidation constantly taking 
place, causes a hardening of the surface that prevents the elimination 
of the last moisture within the rubber,- except by a very prolonged dry- 
ing period, during which time the rubber is further subjected to oxida- 
tion and not unlikely to excessive heat. Unless the last traces of 
moisture are eliminated, "blowing" is sure to result during the follow- 
ing stages of its manufacture. 

**We still hear occasionally about ^ageing' rubber; but in reality 
this is simply the removal of the final traces of moisture; as stated, 
under atmospheric conditions, this can only be accomplished by a pro- 
longed drying period, while under vacuum the rubber is thoroughly 
dried in a very short time, and in practice rubber is immediately 
worked up after removal from the vacuum dryer. 
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'*The fleter k( rating agents — oxygen nnd exrossive beat — -cmi be 
elimiuateil only by the vacuum proeesB and apparatus. This process 
and apparatus alone afford the proper conditions to dry rubber rapidly, 
Tinifomily and thoroughly at a low temperature and without oxidation, 
independent of climatic conditions, 

"'It must be bonie in mintl that under atmospheric eonditioiis a 
rapid boiling can only take place at 100 degt^. C, or 212 degs. F.» and 
that as the temperature decreases, the drying time is extended ; wlule 
vender the vacuum the lioijing point is greatly decreased and increas- 
ii'gly so as the barometric reading is approaches L To ilhistrate. under 
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a vacuum of 29 inches water boils at 25 de^s, ( \ or 77 degs. Ruljber 
dried in the vammm t*hamber, while the tirst free water is being 
removed, will not need to l>e heated, practieally, above the boiling point 
of water at that particular vacuum. As the moisture iB evaporated 
imm the rubi>er, naturally the temperature of the ruljber being dried 
tends to increase; to prevent any overheating the supply of the heating 
metHum— Bteam or hot water — is reguhited accordingly and entirely 
shut off before the final drying; the last traces of moisture are therefore 
drawn off bv the latent heat in the dryer accelerated bv the bifjh 
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vacuum. Because seemingly high temperatures are used at the ban- 
ning of the drying process to expedite evaporation, the erroneous 
impression is sometimes formed that the rubber is overheated in the 
vacuimi chamber; but in a properly constructed vacuimi chamber with 
its auxiliaries — condenser and pump — properly balanced, the applica- 
tion of well-known physical laws absolutely prevents any overheating 
if only reasonable care is taken in its operation. 

"In an average establishment of today, making a general line of 
rubber goods, two tons of crude rubber is a conservative estimate of itj 
consumption. If the old hot-air method is used, in order to properly 
and thoroughly dry the washed and sheeted rubber, six weeks are cm- 
sumed in the drying process. Seventy-two tons of rubber would be 
hanging in the drying lofts, which at 7 5 cents per pound, would repre- 
sent an idle investment of $108,000 on raw material, the carrying 
charge of 5 per cent, amounting to upward of $15 per day; and should 
the carrying charges for instance, factory space, etc., be included, the 
above sum would be greatly increased. 

"The same quantity of rubber could be more thoroughly and per- 
manently dried by one or two vacuum chambers in a day of ten hours, 
so as to "work up" whatever grade may be required for each day's 
output, and the initial cost of such an installation would be less than 
the cost of the old-fashioned drying rooms for the same quantity. So 
that the vacuimi chamber pays for itself in the savings on investment, 
carrying, insurance and other fixed charges on raw material, as well 
as gives a flexibility to the factory for its daily production that cannot 
be obtained by any hot-air method. 

"To illustrate the great saving in factory space, a vacuum drying 
chamber having a capacity of approximately two tons of dry sheeted 
rubber per 10 hours, occupies a space of 8^^ feet high, 15 feet wide by 
9 feet long; and its auxiliaries, the condenser and the pimip, can be 
eonveniently located at any place in the factory in proximity to the 
dryer. 

"In cases, however, where complaints have arisen, the well-meaning 
people who were using such a dryer, being surprised at the capacity of 
the apparatus far exceeding their expectations, thought it right to go 
still further by greatly increasing the charge of rubber and ultimately 
loading the apparatus with a much larger quantity than their apparatus 
was intended for. Of course, it was soon found that the increased 
charge could not be dried in the stated time, nor with the stated tem- 
perature of heating steam. As it is only human not to decrease one^s 
desirCvS, the natural human remedy was resorted to, that is, an increased 
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temperature of heating steam and also a prolonged drying time. If 
you consider that the heating surface at a certain temperature within 
the drj-er is intended for a layer of rubber of a uniform and certain 
thickness, its capacity, or rather the beneficial results obtained there- 
from, will be destroyed, or at least impaired, by an increased quantity 
of rubber per charge and an increased temperature of heating steam, 
because the heating surface itself remains the same; and it is this 
factor which remains constant — that upsets the results sought to be 
obtained by the violation of well known, but not considered, natural laws. 

"Experience has taught us to balance the necessary heating sur- 
face, to transmit a certain temperature to a certain layer of material 
to be dried ; and it is quite erroneous to argue — though a common 
mistake — that the same beneficial results may be obtained from a larger 
quantity of material, by simply increasing the thickness of the drying 
material and increasing temperature, in the belief that the above men- 
tioned factor would increase proportionately. This, however, is not 
the case, as I will more fully point out. 

"If one takes the conductivity of rubber alone into consideration, 
ftnd the gradual but decreasing evaporation of the water contained 
therein, it can very easily be understood that by altering some of the 
factors the physical laws, on which our calculations are based, will be 
i-nolated without any such intention, and the penalty will be an unsatis- 
factorily dried rubber; — the cause of which is naturally placed at the 
wrrong door. The fault is not in the apparatus, but in the method of 
its operation. The same remarks refer to the auxiliaries of an apparatus 
for drying rubber. These auxiliaries consist of a condenser and vacuum 
pump which are both calculated to correspond with the capacity of the 
vacuum apparatus they are intended to serve. 

*'To illustrate what I mean : A vacuum dryer of a certain drying 
capacity and calculated for a certain purpose is intended to evaporate 
I certain quantity of water in a given time, and of course, which is 
3ssential, at as high a vacuum as is possible under practical working 
X)nditions. All this is, to a great extent, based on practical experience 
ivith the very material our apparatus is used for. If, however, the 
condenser, instead of handling the quantity of vapor for which its cool- 
ing capacity is calculated, is burdened with ever so much larger a 
juantity, the result must be detrimental in two ways : it not only re-acts 
m the dryer and the product it is supposed to turn out regardless of 
;he time, but also re-acts on the working of the pump. 

'^As regards the vacuum dryer, it is essential to have its inner 
ipace continuously freed from the vapor arising from the drying mate- 
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rial in order that no inner pressure may be created in such apparatus 
to lower the vacuum. This can only be done by having the arising 
vapors taken care of in their entirety during their passage through the 
condenser, the capacity of which cannot be changed at will. 

"If more vapors are created than the condenser is intended for, such 
vapors will partly remain in the dryer, and create inner pressure. The 
inner pressure thus created consequently reduces the vacuum in the 
dryer and as a consequence the boiling point of the water contained in 
the rubber is increased, and the rubber will be heated up to a tempera- 




FiG. 20. — Vacuum Shelf Dryer. 



ture never intended, with detrimental effects to its quality. The over- 
charging, as I said before, affects the efficiency of the pump and pre- 
vents it from creating the desired high vacuum. The reason for this 
is that a dry vacuum pump — the only type we have in mind in this 
discussion — is intended, dimensioned and constructed for pimiping air 
and not vapor, particularly as the latter expands so enormously under 
vacuum. If the pump were intended to exhaust rarified or expanded 
vapor in addition to rarified or expanded air, its dimensions would be 
so enormous as to make its use practically impossible. 

**If, therefore, the dry vacuum pump has to exhaust vapors which 
have passed uncondensed through the over-taxed condenser, a burden 
is placed on the pump for which it was never intended ; its w^ork becomes 
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inefficient and most naturally impairs the vacuum and efficiency of the 
whole installation for drying purposes." 

On the other hand, authorities like Dr. Werner Esch and Adolph 
Heil claim that while air drying may bring about slight oxidation it 
never results in depolymerization from heating. Vacuum drying, 
however, often results in quite an appreciable depolymerization.* 

Where the rubber will not sheet and is in the form of scrap, a 
centrifugal dryer is sometimes employed, but the rotary type of vacuum 
dryer used in drying reclaimed rubber is to be perfcvred. Vacuum 
masticators are also used to an extent in crude rubber drying. 

Vacuum Dryers. 
Fig. 20 shows the Devino vacuum chaml)er equipped with con- 
denser and vacuum pump. The <lrver consists of a cast iron cliamber A 
which contains a number of steani-<*hanibero(l shelves C! placed one above 




Fig. 21. — Cylinder Vacuum Shelf Dryer. 



the other. The rubber is plaecxl on the .shelves or it may be placed in 
the metal trays D, The shelves are strong enou^i:!! to withstand a pres- 
sure of 100 pounds per square inch. The vacuum is created l)v the 
air pump £ while steam passes tlirou«rli the inlet h\ into the hollow 
shelves andi out through the pipe (i. The temperature is regulated by 
valves iu t.lie steam pipes, the pressure being recorded by the steam 
tween th ^^^uum gage K is attached to the top of the dryer. Re- 

vapor fj> ^ vacuum pipes L and M is a condenser to condense the 
^^-^^ nibber. The condenser cvlinder is filled with brass 



^^li^ Gummlwaarenfabrlcation,' 



by Adolph Hell and Dr. Werner 



40 



RUBBER MACHINERY 



tubes around which cold water is circulated, passing into the condenser 
at P and out at 0. It has an observation glass so placed that the amount 
of condensation may be noted. The receiver can be drained without 
retarding or interfering with the drying, by a by-pass R. The doors are 
provided with observation glasses S through which the condition of the 
rubber may be observed. 

In Fig. 21 is shown a simple form of horizontal cylinder vacuum 
dryer. The cylinder A contains a series of hollow iron shelves B con- 
nected with multiple steam inlets C and outlets D. These are attached 
to a removable plate on the side of the cylinder so that the steam passes 
directly into each shelf. The rubber is placed in trays E on the shelves 
and the doors F and G are closed, after which the air is exhausted by a 
pump attached to a pipe leading from the connection H, 




Fig. 22. — Vacuum Dryer. — German. 



Reference to Fig. 22 will serve to give an idea of the enormous size 
of some vacuum dryers. This illustration shows a German type about 
15 feet high and 20 feet long. It does not, however, differ in prin- 
ciple from the other vacuum dryers. The cylinder A is provided 
with a connection B at the top for attaching the vacuum pump. The 
steam enters at C and passes out at the lower side into the steam trap D, 
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TuE Channel Dkyek. 
In Fig. 23 is shown the Channel Dryer. This is a dry room fitted 
with an overhead mechanism that carries the sheeted rubber from one 
end to the other. Dry, hot air is forced through the room in the oppo- 
site direction to which the rubber travels. Thus the dryest rubber 
comes in contact with the dryest air. After the dryer is loaded, the 
doors are closetl and the hot air forced through by fans. When the 




Fig. 23. — The Channel Dryer. 



sheets of rubber that hang at the end through which the hot air enters, 
are dry, the doors are opened and those sheets removed. The rest of the 
partially dried rubber is then moved forward. This leaves room for a 
fresh supply of wet rubber at the other end. It wiW thus be seen that 
the traveling chains only move when loading and unloading. In the 
illustration, A shows the sheets of rubber hung over a wooden grill B. 
The grills, with their load of rubber, are attached to the crossbars C 
which, in turn, are fastened to the endless chains D. 

The Sturtevant Dryer. 

Fig. 24 shows the Sturtevant dryer for crude rubber which wnll not 
hang on cross rods. The drawing shows a partial cross section through 
the drying rooms with a blower D, attached to the lower compartment. 
The rubber is carried to the upper floor A either by a conveyor or in 
crates, and spread out and left until partly dry. It is then dropped 
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through the opening B, falling on the floor C, where the drying process 
is completed. This dryer may have walls and roof of any ordinary ma- 
terial, but the floors are made of expanded metal or perforated iron 
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Fig. 24. — The Sturtevant Dryer. 



plates, through which hot air is blown. In erecting a building for 
this work it is usually estimated that one cubic foot of air will absorb 
two grains of moisture, and that about 50 per cent, of the air should be 
re-circulated. 

TuE "Dryventor." 
The '^Dryventor," shown in Fig. 25, is a type of dryer which has 
been used for years for extracting moisture from fruits, but which 




Fig. 25. — The "Dryventor." 



has been adapted with slight alterations, for drying rubber. The pro- 
cess consists essentially in subjecting the rubber to moving currents 
of dehydrated air, having a temperature sufiicient to effect rapid extrac- 
tion of the contained water, but not to injure the rubber. 
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Referring to the illustration, there is a series of refrigerating 
coils A, over which air is drawn, through a screen, by a suction fan 
enclosed in the casing B. In passing over these coils the moisture in 
the air is condensed and precipitated. This dehydrated air is then 
heated by passing it over a series of steam coils, located in the end of 




Fig. 27. — The Sturtevant Blower. 

the air chamber at C. It is then blown through the passage D and 
against a series of baffleplates in a casing E, These plates deflect it 
downward over the rubber, which is spread on the screens F. The air 
passes out of the chamber G through a passage at the lx)ttoni. The dry- 
ing room is divided into compartments, and the warm air may be sent 
through one or all of these by regulating the dampers controlled by the 
handles //. 

Vacuum Pumps. 

The efficiency of the vacuum drying apparatus depends largely 
upon the pump used to maintain the vacuum. Rapid evaporation at a 
low temperature necessitates the maintenance of a high vacuum. The 
pump shown in Fig. 28 is a good example of the horizontal typo. It 
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is of the double-acting, steam driven, rotary valve type in which the 
steam engine and vacuum pump are direct connected and built with 
an integral frame. 




Fig. 28. — Steam Driven Vacuum Pump. 

Fig. 29 shows another two-cylinder horizontal vacuum pump, of 
the two stage, motor driven type. This pump has an electric motor 
attached directly to the bed of the pump and drives the large gear on 




Fig. 29. — Motor Driven Vacuum Pump. 

the pump shaft through a pinion on the motor shaft. The air valves 
are self-seating without springs and have a by-pass for rarifying the 
air left in the clearance space at the end of the stroke. 

Con DENSE us. 

The condenser is used to redilce vapors to liquids. Fig. 30 
shows one form of surface condenser in which the condenser A and 
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rer B are combined in one. The vapor passes from the vacuum 
ber into the condenser at C and through a &eries of metal tubes D 
1 are surrounded by cold water which enters at E and passes out 
On striking the cold tubes the vapor is condensed and flows into 
Bceiver as water. By the by-pass 0, the water is drained off. The 
leading to the vacuum pump is attached to the condenser at //. 
device is shown connected with a pump and vacuum dryer in Fig. 

Fig. 31 shows a cascade injection condenser. By means of a series 
allow adjustable trays A, the cooling water, which enters the con- 




FiG. 30. — Surface Condenser. Fig. 31. — Injection Condenser. 

;r at B and leaves at the lower end C, flows in thin sheets, falling 
one tray to another. This exposes the vapor to a large cooling 
ce, resulting in quick condensation. The vacuum pump is attached 
e pipe D and draws the moisture fnmi the vacuum dryer through 
onnection at E, Most of the vapor is condensed by the cascades 
iter falling from the trays, l)ut any which escaj)es passes up into F 
s condensed in the cylinder (J, and draine^l ott' at //. This type of 
mser is used where large (juantities of vapor are to be handle<l. 
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Percentages of Moisture in Rubber. 
In this connection it is interesting to know, at least approximate 
how much moisture the hot air current or the vacuum dryer extras 
from crude rubber. The percentages in the table of shrinkages tl 
follow include water and foreign materials ; it is the former, howev( 
that is responsible for most of the loss in weight.* 

Percentage Loss of Weight in Drying. 

Pearson. Clouth. 

American. 
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20 
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Para Xegroheads . . . 
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Para Matto Grosso . . 
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35 
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Brazil sheets 
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Cameta . . 
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Central America . . . . 
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lFRICAN 
















Tongues (no specific origin) 
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Flakes 
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Thimbles " 




15 


to 


35 












20 


to 


40 


















35 


to 


43 


Gambia 
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Calabar lumps 
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Bassam 










30 


to 
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Cape Coast, Salt Pond, Addah, Quittah, i 


Vxim :- 










20 


to 


30 






40 


Biscuits 




20 


to 


30 


35 


to 


42 








to 


35 






48 






30 


to 


40 









• "Rubber, Gutta Percha and Balata," by Franz Clouth and B. F. Vol 
Leipzigr. 1899; and "Crude Rubber and Compounding Ingredients," bv Hei 
C. Pearson, New York. 1909. 
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Pearson. Clouth. 

Niggers 20 to 35 48 

Lagos buttons 25 to 35 

Lagos lumps 30 to 40 

Lagos strips 25 to 35 

Cameroon balls 18 to 25 

Cameroon clusters 18 to 28 

Congo buttons 25 to 30 

Congo balls 20 to 35 

Upper Congo 20 to 25 

Upper Congo, red balls .... 18 to 22 

Upper Coiifro, Lopori 16 to 22 

Kassai black twists 18 to 22 

Kassai red twists 20 to 25 

Kassai ball twists 20 to 25 

Benguela and Loando sausage 16 to 20 

Benguela and Loando niggers 18 to 20 

ilommbique 10 to 35 

Msda^^fticar 25 to 55 

Madagascar pinky 30 to 35 

ilajunga black 30 to 40 

Majunga niggers 30 to 40 

Asiatic. 

Assam '. 8 to 45 31 

Assam Xo. 1 10 to 15 

Assam Xo. 2 20 to 30 

Assam Xo. 3 30 to 35 

Penang Xo. 1 10 to 15 30 

Java Xo. 1 10 to 15 ' 13 to 23 

Borneo 30 to 45 20 to 55 

Kangoon 45 

Chinde 11 
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18 


18 
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30 


18 
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30 


18 


to 


30 


15 


to 


24 


18 


to 


25 


15 


to 


35 






40 


35 
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CHAPTER III. 



DRY-SIFTING AND BATCHING OF COMPOUNDING 
INGREDIENTS. 

HE scores of metallic oxides, sulphides and earthy ingredients 



that are used in rubber compounding must be dry, fine and clean. 



As they are often bought in bulk this necessitates special recep- 
tacles and machines for their storage and treatment before they are 
ready for the mixing mill. Every factory, therefore, has its compound 
room for weighing out batches. An adjunct is the storage room where 
the ingredients are prepared for weighing. For drying earthy materials 
bins are employed that may be heated and in which are stirrers. 
Materials that have a tendency to absorb moisture are kept in zinc- 
lined bins fitted with tight covers. Formerly all of the dry ingredients 
were weighed out in quantity, mixed together and run through burr 
stone mixers. Then a certain portion of this agglomeration was weighed 
out to go with so much rubber for a batch. 

Today, however, all of the ingredients are handled and weighed 
separately. After drying and sifting they are ready for the compound 
room. Indeed, in some plants they are delivered there by automatic 
machines from the sifters. Sometimes the room for preparing the 
ingredients is located directly above the compound room and small 
chutes are put in to carry the materials down. Such chutes must be 
fitted with stirrers, for if gravity alone is depended upon the materials 
choke and stick fast. 

The compounding room is built to acconmiodate the kind of work 
the factory produces. It is usually fitted with many large pigeon holes 
for massed rubber of various sorts, reclaimed rubber, etc. The sulphur, 
whiting and like ingredients are in bins and rarely in the original 
package. Oils are kept in small tanks from which the necessary quan- 
tities can be readily pumped. In some factories ordinary scales are 
used for the weighing. In others, scales that have arbitrary signs and 
unusually shaped weights, are used for the purpose of secrecy. For the 
same purpose the ingredients are often given false names and the com- 
pound cards are made up in ci])hcr. 

^lany of the best sifting appliances are also designed to mix dry 
powders. In the present practice in rubber manufacture, this is rarely 




DRY-SIFTIXd AND BATCIIIXG, 

lie, the ingredients being kept separate during the drying and sifting, 
d assembled in the i)ans that go to the rubber mixer. 

Gkrmax Recipkocatixg Sifter. 
Fig. 32 shows an exceedingly simple and pra(?tical sifter that 
Lild 1)C built in almost any machine shop. One or more sieves are 
xced in the sieve box .1, and shaken back and forth by the con- 




FiG. 32. — German Reciprck ating Sifter. 



!Cting rod attached to the crank C is the discharixe and 1) being 
e hinged cover of the sieve l)ox. 

TlIK GaUNTT SlFTKK. 

Fig. 33 shows the Gauntt sifter and mixer, a type of machine 
bich is often used for sifting com])ounding ingredients. The material 
placed in the hopper A and is agitated by the spiral brushes B, 
hich sift it through the screen into the mixing cylinder D. Foreign 
aterials, strings, lumps, et(\, are discharged from the sifter through 
e spout E. The mixer has two oj^posed spiral agitators F with a 
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number of blades G set at different angles to thoroughly agitate and 
blend the compounding materials by constantly reversing them and 
carrying them in different directions. The machine is driven from the 
belt pulley II on a countershaft, through a pair of spur gears / and J. 
The gear J is keyed to the shaft A" of the mixing cylinder, while the 
sifter brush is revolved by the sprocket chain L. These machines are 




Fig. 33. — The G.auntt Sifter. 



made in nearly a dozen different sizes, v/ith capacities from 10 to 100 
barrels per hour. A machine with a thirty barrel capacity oc<*upies a 
space 8 X 2 X 5 feet. 

The Gardner Sifter. 
In Fig. 34 is shown two interior views of an English type of 
combined sifting and mixing machine. The feed hopper A is provided 
with a gate M which can l>e opened or closed for controlling the ingredi- 
ents which pass from the hopper to the semi-cylindrical sieve C The 
materials fall from the hopper into a helical brush B on the roller 
The brush forces the fine material through the sieve, while the lumps 
are carried along to the reducing porticm of the brush P, This breaks 
up the lumps and passes them through the sieve C. Any foreign matter 
such as particles of stone or wood and irreducible lumps are automati- 
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cally thrown out through the spout // at the end of the sieve. The sifted 
materials fall into the mixing chamber F which contains an agitator 
mounted on the shaft G, After the materials are mixed the outlet / 
is oj)eiieil and the contents discharged. Where there are no lumps in the 
materials and only a gentle sifting action is required, a different brush 
is used. The sieve can be quickly withdrawn as shown bv the position 




Fig. 34. — Thk (]ARi>.\hk Sifter. 



of the dotted lines at D and another sieve of coarser or finer mesh 
inserted in its place. The brush is also removable. By loosening the 
thumb screws L the bottom portion of the mixinjj (•haml)er may be 
opened as shown by the dotte^l lines . for cleaning the blades. 

The Werxek & Pfi.eidekeu Sifter. 
The apparatus shown in Fig. 35 is the Werner & Pfleiderer spiral 
brush sifter, which is very convenient where small quantities of com- 
jiounding ingredients are to be handled. The machine consists of a 
wooden box A in which revolves a spiral brush B fitting into a semi- 
cylindrical sieve which forms the bottom of the trough-like receptacle. 
The material to be sifted is placed in a hopper above the box and con- 
veyed along by the brush until all soft lumps are crushed. The fine 
material falls through the sieve while hard lumps and refuse are 
delivered through an outlet C, The pressure of the brush on the sieve 
may be adjusted by set screws at each end of the machine. Sieves of dif 
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Fig. 35. — The Wernkr & Pfleiderer Sifter. 



ferent mesh may be used for sifting materials of different degrees ot 
fineness. This machine is driven by pulleys D as shown, or by a hand 
crank when it is used infrequently. 




Fig. 36. — The Gyrator Sifter. 
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The Gyrator Sifter. 
The illustration shown in Fig. 36 is a different type of sifter from 
any of the foregoing. The sieve hox is suspended from the ceiling by 
wooden hangers A and the removable sieves are held in place by clamps. 
The sieve box D is given a combined reciprocating and gyratory motion 
by the eccentric fly wheel B, which is driven by the belt pulley C. 
Thus the materials to be sifted are kept in constant motion. The swing 
of the box is counterbalanced by weights in the flywheel and a perfect 
running balance is secured. The material is placed in a hopper at E 
and after passing through the sieves it falls through the cloth chutes 
G into receivers placed under F. 

Automatic Mp:asirixo Maciiixe. 
In Fig. 37 is shown a German apparatus for measuring quantities 
of powdered material and delivering the l)atches through a discharge 




Fig. 37. — Automatic Measuring Machine. 



chute. The material is stored in a hopper 1), An ai»:itator keeps 
it from clogging. A spiral conveyor E delivers it to the measuring 
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cylinder .4. In this is a conical pist^jn with a sharp txige to further 
prevent clogging. This piston is drawn downwards by a roller L on 
the piston rod / by a pulling device AI operated from the main shaft, j 
The cylinder is oscillated by sectors rocked by a crank arm and link II, | 
l)y engaging a cam rotated by gearing from the driving pulley Q. To 
discharge the batch the cylinder is turned until it is opposite the chute 
//. Then the rollers L worked by the discharge device N ejects the 
contents. The cylinder then automatically returns to the filling position. 

CoMpoiTXDixG Scales. 
The old style beam scale is still used in many factories but it i? 
not in the line of either accuracy or efficiency. The automatic scale, 
therefore, is fast displacing it. In weighing automatically the operator 




Fig. 3S.— Small Automatic Scalk. 



merely reads the weight ; the scale does the rest instantly. There are no 
loose weights, no calculating. Time and labor are saved, the cost of 
weighing cut and losses frcmi wrong weights eliminated and disputes 
avoided. 

Tn l)oth the old and the new types platform and beam scales with 
pans are used. The most convenient is a 25-pound automatic scale. 
See Fig. This is equipped with a 2 to 10 pcmnd chart. graduate»i 
in i/> oiuices. Where big batches are weighed out the same type 
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icale is employed but with a larger capacity. Tlie portal)lc plat- 
n scale, Fig. 39, really comes in three styles, one for the ship- 
ir ri>om, one for special use such as tire weifrhing, and for batch- 




FiG. 39. — PoRTAnLE Platfokm Scalk. 



r in the compound room. In the illustration shown, it is ])rovided 
th a tare beam, that is of value in the receiving department, or in 
tjrding the weight of pans or trucks. 
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The Ross Pulverizing Mill. 
It is sometimes necessary to have a grinding apparatus for lumpy 
material. The mill, shown in Fig. 40, is a powerful machine of 
large capacity for grinding moderately hard substances such as flour of 
sulphur, dry colors, litharge, rosin, oxides of lead and zinc, whiting, etc. 




Fig. 40. — The Ross Pulverizing Mill. 

It operates on the attrition principle, having two steel cages revolving 
in opposite directions at high velocity. The materials are fed into the 
hopper at the top and discharged from an opening under the casing. 

Rotary Dryer. 

There are various types of dryers for compounding ingredients. 
As a rule they are designed especially for individual use. One that is 
used in Europe to an extent is the rotary drs-er shown in Fig. 41. This 
operates without vacuum, yet has a large drying capacity. It consists 
of a hollow cylinder, through the middle of which, a little below center, 
rims a hollow shaft. To this shaft, on the interior of the cylinder, are 
attached stirring blades. Against the walls of the cylinder on the sides 
are arranged steam pipes. 

Referring to the illustration, C and D represent the ends of the 
hollow, steam-heated shaft. The blades on this shaft are represented 
by //. A is a hopper, through which the material to be dried is fed. 
F is the discharge port for dried material. E, E are hand holes. G is 
a stack for vapor exhaust. There may also be seen on the lower half 
of the cvlinder, entrance and exhaust ports for the interior steam pipes 
B. 
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Fig. 41. — Thk Rotary Dryer. 



Automatic Weighing of Compoi:m)IXg Ixgkkdients. 
The triple gang, automatic weighing machine shown in Fig. 42 is 
now being experimented with in large rnbhor factories. It is not yet 




Fig. 42. — Triple Gang Machine. 

wholly adapted for rubber work but its possibilities are many. It is a 
swift, accurate and secretive weighing mechanism which works faster 
than any expert human weigher. It is already used in a variety of 
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industries where dry ingredients are weighed and batched. The sug- 
gestion is that a gang of these machins could handle the ingredients 
that go to make up a compound, one machine to weigh whiting, another 
litharge, still another sulphur and so on. Each machine takes its 
material from a bin, weighs it and delivers it into a common pan. 



CHAPTER IV. 



THE MIXIXG OK COMPOUXDIXG OF IlUBl^ER. 

DRY mixing, that is, the incorporation of various compounding 
ingredients into rubber, is very generally done on machines 
called mixers or grinders. These machines are also used for 
massing or breaking down, refining and warming. 

The first rubber mixer of which we have any record was a machine 
made after the pattern of the ''pug-milF' used in brick yards for the 
kneading of the clay. In this the rubber was treated with camphene to 
make it less refractory. 

The next step was the use of heavy wooden rolls set in a wooden 
frame, a solvent still being employed to soften the gum so that it could 
be worked. From this it was not a long step to the iron rolls, which 
were found to wear much better, and were not affected by the camphene 
or l)enzine used in the sticky compound. 

At this stage of the industry, it was discovered that heat softened 
the crude gum, and yet did not make it sticky as did the solvents. A 
practical application of this knowledge was the hollow steam-heated 
roll that was almost immedititely producefl, and that made possible 'Wry 
mixing.'' 

TllK ClIAFFKE MlXKlJ. 

Edwin il. Chaffee, one of the pioneers in the American rubber 
industry and a co-worker with Charles Goodyear, was the inventor of 
the fiist iron roll, steam heated rubber mixer. It was a two-roll ma- 
chine. Fig. 43 showing Chaffee's own sketch of it. The drive roll A 
was six feet long, 27 inches in diameter, jind chambered for steam. The 
second roll B, was of the same length and 18 inches in diameter. The 
larger roll was the fast one, the ratio being two to one. Al)Ove this roll 
were five bars (7. 1V> inches thick, 12 inches wide and six feet long. 
These were placed side by side, three-quarters of an inch apart. Their 
lower etlges were convex and by the screws D adjusted to any desire<] 
distance from the roll A. Similar screws E were used to adjust the dis- 
tance between the rolls A and B, Beneath roll B was a movable feed- 
ing apron F passing over small rollers G and H, The operation of the 
machine was as follows : 

The rubber, cut into small pieces, was spread upon the a})ron and 
carried between the rolls where the steam heated rolls softened and 
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sheeted it. This sheet then passed under the bars C. The spaces be- 
tween the bars were filled with compounding ingredients in powder 
form and mixed with the rubber as it passed over the roll A, 

A few of the first steam-heated grinders are still in existence, and 
are worthy objects of curiosity. These machines were invariably run 
by belts, a huge wooden frame standing by the side of the machine in 
which hung a fast and loose pulley. The pulley shaft was provided 
with a large gear driven by a pinion set near the floor. This piniou 




Fig. 43. — Thk Chaffee Mixer. 



was on a shaft that ran across the back of the grinder, and at its 
extreme end held another piniou, which in turn, engaged with the large 
gear that turned the front roll. A similar shaft ran under the machine 
and, taking its power from the driving gear of the front roll by means 
of its pinion, turned the back roll. Thus the power was transmitted 
entirely around the grinder before it was applied to the rolls. This 
type, with modifications, continued to do its shiftless work for many 
years. It was a slow-running, noisy machine, mixing batches of twelve 
to fourteen pounds. Little by little necessity drove the manufacturers 
to make improvements. In this they were assiste<l by large machine. 
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builders who, learning what was needed — in many cases with difficulty 
— set themselves to build a practical, economical machine. The first 
thing they did was to throw aside the belted arrangement and ])ut in a 
floor shaft. Then they hung a pinion on that shaft, and made it riui one 
roll, while gears on the further necks of both rolls made one run the 
other. In the next place, the machine was made larger, the castings 
made heavier and the speed increased. Then came '*Jumbo'' mills, 
three-roll machines, electric drives, etc., etc. 

The Mkchanics of .Mixing. 
The amount of work done by a common mixing-mill depends upon 
the surface-speed of the rolls in inches per minute, and the length of the 
line of contact between the two rolls. For example, an ordinary mixing- 
mill, with rolls 15" x 40", running 15 revolutions a minute for the fast 




r 

Fig. 44. 



roll and 8 for the slow roll will mix a (!ertaiii amount. Doubling the 
speed will double the product for a day's work, — or, the speed remain- 
ing the same, doubling the length of the rolls would double the product. 
Strength of materials prevents making the rolls with a working face 
of much more than 80 inches long without increasing their diameter 
to an impracticable extent. An increase in the diameter of the rolls 
to gain this necessary strength for a longer span between bearings, 
creates another difficulty. The three diagrams herewith illustrate this. 

Fig. 44 represents a pair of 15-inch rolls and Fig. 45 a pair 
of 24-inch rolls, both drawn to scale. In each of these figures is 
a wedge of the shape the rubber would take in passing through the 
rolls. Its action is a simple wedge-action tending to split apart, exactly 
as an iron wedge would split a log. A slender wedge will split a log 
easily, while a blunt wedge would split it with difficulty. In the mix- 
ing-mill the same thing occurs. The wedge is the rolling bank of rubber, 
slender in one case, Fig. 45, blunt in the other. Fig. 44. This means two 
things — ^not only that the roll shall be increased in diameter suf- 
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fieiently to have the same strength for the increased span between bear- 
ings, but also shall be increased still more in diameter to withstand the 
greatly increased resistance of the rubber when in the snape of a narrow 
and powerful wedge instead of a blunt and weak one. This very increase 
in diameter to allow for the additional pressure of the rubber makes the 
wedge still more narrow and powerful, and the diameter must still be 
increased in strength on that account. This remedy rapidly aggravates 
the evil which it seeks to cure; so that, in doubling a working face 
between bearings, the diameter must be increased enormously, making 
a very radical change in the shape of the wedge and increasing all tlie 
general proportions of the machine in order to give the necessary 
strength to withstand the enormous pressure created by the action of 
this slender but powerful wedge. 




Fk;. 45. 



If the object sought were to split the machine, as in the case of 
the log, a wedge designed in this shape would be an admirable means 
to this end, but as the opposite is desired, a change in this direction is 
the worst possible move, for the purpose is to crush the wedge in the 
cheapest manner possible, not to split the machine. The latter can be 
avoided by using large quantities of metal in massive proportions to 
give the necessary strength for the required resistance, and if this were 
the only drawback to doubling the capacity of the present machines, 
having the same labor cost in operating as now, the few hundred dollars 
additional first cost which they would require would be no serious 
obstacle in their construction, considering the labor saving each year; 
but there is one consideration which makes their operation economically 
impossible. The power recpiired f )r running a small mill at the ordi- 
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nary speed is about ir> horse-power. This is used up in two ways, — 
the internal work done upon the rubber, and the friction by tlie pres- 
sure of the rolls on the four bearings. The friction increases directly 
as the pressure, and, as we liave seen, the pressure on these bearings 
when a slender wedge is useil increases enormously, and this increases 
the friction and the consequent power on the bearings all out of propor- 
tion to the work done upon the rubber. So that a mill having the same 
surface speed, but having twice as long a working fac(» as the old mill, 
would consume not twice the power, but very much more than twice 
the j)ower of the old mill. When power is generate 1 in very large 
quantities and under tlie l>est conditions, such as pumping-stations, etc., 
an annual cost of »$40 per horsi^power is considered very good })rac- 
tice, and is what is aimed at but only occasionally obtained. As gener- 
ate<l in the average rubber-mill, it costs nearly .t.").") per horse-power per 
annum. One may readily see that any saving made in labor may be 
more than lost in the additional coal bill. 

Theoretically, therefore, rolls should be made Muall(M\ or run much 
fa.^ter to increase the output. The one dilHculty in the past was that 
high speed created too much heat, and certain stocks were partly vul- 
canize<l before they were thoroughly mixed. Of course, the rolls cored 
for steam and piperl for it were also piped for cold water. Various 
styles of coring were designed to cool rolls that were too hot. 

The ('()WKN-]iKA(;(r Cooling Koll. 
In the Cowen-Bragg roll. Fig. 4(), the water entering through the 
neck passes up close to the surface of the roll, back and forth, and out 
at the opposite end from which it entertMl. The illustrations show- a 
longitudinal section of the roll and a cross swtion on the line .r .r. 




Fig. 46. — The Cowkn-Bragg Cooling Roll. 



In operation, water enters the passage L) in tlu^ direction of the 
arrow. On meeting the dam E it passes outwardly through the pass 
ages / and the annular opening K into the channels F to the opposite end 
of the roll. Returning through annular passages G by another parallel 
channel F to the annular port J , through radial ])a:;sagcs to the central 
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passage D at the opposite side of the dam E, from which point it is con- 
ducted away. It will l)e noticed that the water passes through the body 
of the roll, not only at its center but also verv near the periphery w^here 
the cool water has opportunity to reduce the heat of the roll. 

Brago's Cooling Koll. 
Another Bragg roll embodies a series of circumferential water 
channels near the surface, these being connected with the inlet and 
outlet by radial passages running to the center of the roll. The water 




Fk;. 47. — The Bragg Cooling Roll. 



enters the roll at .4 (see Fig. 47) as indicated by the arrow and passes 
through the radial port C to the annular opening B. It then passes 
around the periphery of the roll and reaches the center through the 
radial port D, from which point it flows to the outlet E at the opposite 
end of the ro31. This process is repeated, except that in the first inlet 
the water passes to the left toward the periphery, to the right in the 
second, to the left in the third, and so on. The return annular outlet 
pipes likewise lead alternatively to the right and left. In this way the 
flow^ of the water is in opposite direc^tions from the coolest to the hottest 
parts of the roll. The water channels are iron pipes placed in the 
mould before casting. 

TiiK Bj{A(;(; Brii/r-ri» Itou.. 



During his investigations, Bragg found that the internal stresses in 
casting and in operation were less if the roll were built up in composite 




Fig. 48. — The Br.\gg Built-Up Roll. 
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form. Hcj therefore, constructed a hollow roll surrounded by an 
outer sleeve. Referring to Fi^. 48, the inner roll *S' is mounted 
on the flanges B of the headers (J C\ each provided with a journal 
I) D\ Ix)ugitudinal grooves F are planed in the surface of the roll /b'. 
The <:uter casing E is then shrunk upon it. The course of the water 
fc»r cooling is as follows: It enters at one end, tills the inner roll, and 
[>asses to the longitudinal grooves in its surface. It then tlows through 
them, the length of the roll, an<l hack through parallel grooves, then to 
the outlet in the neck of the inner roll at the opposite end from which 
it entered, where it is discharged. 

Referring again to the drawing, water is introduced at K and tills 
the interior of S, It then passes through the ra.lial passages A', to the 
annular groove A', then along the pcri])herv of the iinier roll through the 
tiist set of grooves F, It returns through the second set of longitudinal 
grooves into // and radial passages P and Hows to the (*enter at on 
the opposite side of the dam Q where it is discharged. 



The Bkkwstkk* (\)Olino Rolls. 
One of Brewster's cooling rolls is shown in Fig. V.K It has inter- 
nally projecting ribs .1 to provi<le strength and still to allow thin walls. 




Fig. 49. — Thk Brewster Qm)lin(; Roll. 



Two hollow headers B and C connected by perforated pipes I), form an 
interior cage. The header H is closed while C ' is connei^ted to the inner 
end of the feed pipe (J. This })i[ e has a ball joint F which allows it 
to turn with the roll while the pi])e 7/ remains stationary. Water 
enters the inlet pipe L and passes into header T and thence through 
the perforations E against the walls of tlie roll A'. It fills the roll and 
is discharged through an aimular passage between the pipes 7/ and X, 




Fig. so. — Another Brewster Roll. 



GO 



RUBBER MACHINERY 



Another type of roll invented bv Brewster is shown in Fig. 50. 
This has two reinforcements AA, each having a hub center and four 
arms cast into the roll. Projecting inwardly from the walls of the roll 
are also radial ribs E E, These reinforcements strengthen the roll and 
leave clear passages (/ C from one end to the other. 

TiiK XoKHis Roll. 
The Xorris cooling roll. Fig. 51, has a thin outei shell .1 and 
radial partitions C C extending from the central hnb G to the shell. 
These partitions do not extend the entire length of the roll but end at 
the shoulders D D\ beyond which are end chambers E E^. The inlet 
pipe F extends to the passage // which connects with the chamber E. 




Fig. 51. — Thk Nokkis Cooling Roll. 



The outlet K extends through the hollow hub G and connects with E\ 
The steam or water is admitted through the pipe Fj passes through the 
chamber //, through E and into the openings between the radial parti- 
tions (■ C[, back through the chamber E^ and out through the tube K. 

TiiK Sta.vdaui) ]\[ixek. 

Mixing machines or mixers for incorporating various fillers and 
ingredients unifomily into the crude rubber are made in many different 
sizes, and operated at various speeds to suit the ideas of the manufac- 
turers and the particMilar lino of rul)bcr product. Formerly a two-roll 
mixing mill with rolls 15 inches in diameter, 3G or 40 inches long was 
considered large. Xow, some manufacturers have mixing mills with 
rolls 24 inches in diameter and 84 inch face, or even larger. 

The standard machines are now made with rolls 16 x 40, 18 x 48 
to 54, 20 x 60 and 22 x 72 inches. The size best adapted depends on 
the compound to be mixed, but for general use a 20 or 22 x 60 inch mill 
is alM)ut as large as the operator can handle tc advantage 

These machines consist of two rolls made from either chilled or 
dry sand iron, set in a heavy frame. One roll has a driving gear on 
one end which is driven by a pinion on the shaft underneath ; on the 
other end of the drive roll is a gear which meshes into another gear 
on the end of the fnmt roll. These gears are of different sizes 
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tu i;ivt! ii ijictinTi or ilifTtTcrU s|h*c<1 tn the frniit mil troin fljuT nt the 
jack roll, wlucL assii.stB in tonnng the coinponud lutu the nibljor, A 
Itandard friction has a ratio of iilx>nt IV2 to 1» that, is, on a 20 inch 
mixing mill nniniii*:; the drive rolL srv 20 revolntioiift per miniitt\ the 
inmy roll fthuidil niti 1^^ to 14 revuliitioris ]ier iiiiiuite, giving a surface 
ipeetl to the drive *»r hnck roll of 1256 inches, or 35 yanls, and to the 
fniiil roll of h;18 iuelie^^, or 2^^ vanls per niirmtc. Home mniuifn(*tiirers 
|irefc*r njore* some less frielioti: therefore, the fri(*ti«Hi w^vA in fiH-torics 
i'firii.*s frotii even speed np tti 2V2 «*r even -i ttj 1 ; hot u *ziM\\\ standard 




Vuu 52.— St A Nil AUfr Single GeAiiKii Mixew. 

finary work is ll'^ to 1, Hoth rolls are eitlier eorcd or Iwired* ao 
a eonstiint tluw f>f *'old wjikT ean be innintniTitHl to keep tliem from 
kin^ Imt l»i>r friini frit^tion. If rolb are not kept eool, the rnl>l)er 

Beneath each mixer u a woutlen ptin lined with ziw into wiiieh 
rodient^i »lrop, tlmt ari* nt^t at tiritt eanglit up l»y the rnl»her. Tlie 
iTor with a hnisli and sihovel gathers this up and adds it fn>Tn 
to time to tlie mass tlnit is hein^ mixeiL The pan, hv the way, 
lid he t4*i set that it can eajisily he withdra%vn at any time. The 
tools that the miser nses are the shovel hrrtsh, and « knife. The 
pr is n^e^i for cutting the slieet frrtn j^ide to center and folding it 
ios^'Ure even mixing* and in tlie timd cutting off fd' the sheet when 
lhateJi \n thortnighh' mixed. 
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The mill operator uses his own judgment as to the heat of the 
rolls necessary to mix various stocks. His test is to run his hand over 
the rolls and turn on steam or water as his experience may direct. His 
judgment also directs the cutting off of the batch and rolling it into a 
log or sheeting it into a thick slab when he believes the mass to he 
homogeneous. 

^llxers and indeed washers and calenders are fastened down bj 
anchor lx>lts set in concrete foundations, or in more modern practice on 
a continuous bed plate of iron, cast in sections wdiich allows of setting 
the machines at any distance from one another that may be convenienc. 
A channel below the middle of the bed plate gives room for steam and 
water pipes, drip, etc. 

Fig. 52 affords a good example of the standard single geared mix- 
ing mill. (J is the drive roll, I) the slow roll, C the main driving gear. 
E and the reducing gears. 11, H are screws for adjusting the rolls. 
.4 is the clutch for starting and stopping the machine and B the lever 
for operating it. K and L are steam and water connections for heating 
and cooling the rolls. 

In a rubber footwear plant having three 20 x 60 inch mixing mills 
with dry sand rolls, the daily product for 10 hours on a month's run 
was 4,000 pounds a day, consisting of compounds for all kinds of 
uppers, solings, heels, friction, coating, etc*. On some compounds sucb 
as heels the product was 0,000 pounds a day, but the average wks as 
given alx)ve. The speed of these machines was: drive roll, 20 revolu- 
tions per minute; friction gears, 17 and 27 teeth, front roll, 16^ 
revolutions per minute. 

In installing a number of mixing mills on a line of shafting, it 
is safe to figure on horse-power as follow-s: each 15 x 30 mill, 2.") 
horse-power; 10 x -10 mill, J50 horscvpowcr ; 18 x 54 mill, 40 horse- 
powder; 20 X ()0 mill, 50 horse-])ower. 

For very heavy work the mixing mill is often double geared, 
that is, having a l)ack shaft driven wdth gears from the main line, and 
a pinion and drive gear to operate each roll. 

In any mixing room there is bound to be a great amount of impalp- 
able and often palpable dust in the air. This settles everywhere, some- 
times on freshly calendered stocks which prevents adhesion in mak- 
ing u}); sometimes on window ledges, beams and machinery and is 
later jarred off causing the same trouble. It is therefore w-ell to 
have exhaust hoods over the mills so that all dust be removed before 
it can do harm. There is a further and more important reason for 
such hoods. Workmen are sometimes injured by inhaling floatini: 
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st if not thus protected. Certain volatile cheniicaLs also throw otT 
nies, which, if inhaled, result seriously. 

The Havbold Traxspakkxt Covkk. 
It is sometimes desirable to cover the rolls of mixing mills to 
ep the dry dust from flying. For this reason Hanbold introdnced a 




Fig. 53. — The Hauw)li) Mixer with Tkansparknt Cover. 

ixer having a cover made of celluloid. This cover is shown at .1 in 
ig. 53, enclosing the mixing space above the rolls li and (\ It is 
'ally part of a fee<ling device which both sifts and fecnls the componnd- 
ig ingredients upon the rubber, while the mixing is in ])rocess. It is 
irely necessary to add such a feed in ordinary mixing machinc>s. When 
is used, however, Haubold's celluloid cover prevents the light powders 
•om flying and saves the mill tender much discomfort. 

Kk FIXERS. 

The best grades of stock are usually retinetl after being com- 
junded. A good standard refiner is equipped as follows: one IS x 32 
ich chilled roll, one 12 x 32 inch chilled roll. The 18 inch roll runs 
X)ut 26 revolutions a minute, the 12 inch roll KJ revolutions a minute. 

Refining is passing compounded stock between such rolls set 
osely together, thus breaking up small particles that may be present 




Fk;. 55. — Rkfimk Ivjiii'I'fd with S<k.\pkk. 
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and making the stock more hoinogeucoiis. The adjusting screws are 
made with finer threads than on mixing mills, and a scraper is placed 
over the fast roll to remove sticky stock. This scraper is a long knif(» 
often called a "doctor," and is mounted on the frame of the machine 
in such a manner that it comes in contact with the roll. Sometimes it 
is hinged so that it can bo thrown up out of the w-ay when not needed. 
When in use it may be set hard against the roll by counter-weights, by 
a lever or by worms and worm gears. 

Fig. 55 shows a machine equipped w^ith a scraper, shown at .1. It 
is pivoted in bearings B and is raised or low^cred by the worm gear C 
through hand wheels D. 

Rubber is often massed on one mill and mixed on another. The 
''Jumbo" mill shown in Fig. 56, both masses and mixes, the partition A 
allowing it to serve as two machines in one. The partition is V-shaped 




Fig. 56. — "J^'-^*R"" Miu, with Pap.titiox. 



ami extends down between the rolls at B, and (►n the outside to the 
point C. This divides the mixing surfacre into two parts. The rubber 
is placed between the rolls on one side of the partition where it is thor- 
oughly massed. It is then removed and placed on the other side where 
the mixing is done, while a new batch is being broken down in the first 
side. 

Crackkrs. 

Crackers are standard two-roll machines, made with corrugated 
chilled rolls and used for breaking down fibre stocks, etc. 

Standard sizes for crackers are 12 x 24, 15 x 24, 16 x 30, 18 x 36, 
etc. Best results are obtained from crackers by using friction of 
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Fig. 57. — Douplk Geared Cracker. 



2 or 2Vi> to 1 on surface of rolls, the* rolls being cut with about four 
corruirations to the inch and a si)iral of about thrw inches j)er foot. 

TlIK J^KAKCi: ilhX'IlAMCAL FkED. 

The Pearce nuichine mixes compounding ingredients and feeds 
them into the mill. The operation of this machine, shown in Fig. 5S, 
is as follows : 

The materials are weighed and | laced in the box .1 in the com- 
pounding room. This 1k)x is then taken to the mixer and placed in the 
case li above the cvlinder (\ It has a sliding lK)ttom I), operated by 
racks K, pinions F and hand wlu*el (r. When the box is in position the 
Ixittom is opened, allowing the compounds to fall into the mixing cylin- 
der r. A clutch is then thrown in, which revolve.^ stirring blades // thor- 
oughly mixing the contents. Then a second clutch is thrown in, opening 
out the slides l\. and the nmterial falls evenly into the mill between the 
rolls L and M. This feeding may i)e done slowly or rapidly as the 
work re.'iuires. The mixing cvlinder is driven through a chain and 
sprockets Q and R attached to the drive roll L. The mixer can be 
attached to mills with rolls of any dimensions. 
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Fig. 58. — The Pkarce Mkchanical Mixkk and Feedfr. 



TlIK Bl{A(i(i Al TOMATIC MiXKH. 

The Bragg autoinatic mixer. Fig. r>M, is essentially a two-roll 
mixer combined with an endless lading apron. This apron runs 
nnder the rolls and up and partly over the front roll, so that the nniterial 
that would ordinarily drop into the pan is autoniatieally returned 
between the rolls. The dotted lines in the drawing indicate the position 
of the apron before the mixing begins. This a[)ron passes over a fixed 
roller D, a spring tension roller E and a movable roller F, The latter 
is attached to a pair of swinging levers (i and handles // by which the 
apron is raised into contact the roll H. A cross bar lK;tween the 
handles // carries brushes K w-hich clean the apron. To prevent lateral 
play, the apron has a rib on the inner side which runs in a groove in 
the roll B. There are also end collars on the rollers which assist in 
keeping the apron in line. 
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In operation, the apron keeps a sleeve of rubber against the roll 
and carries the slack toward the top where it laps and forms a fold. 




Fig. 59. — The Bragg Automatic Mixer. 



Cowen also designed a machine which is so nearly like that pat- 
ented bv Bragg, that only a brief description is necessary. It is a two- 
roll mixer, with an adjustable apron for conducting the material from 
beneath the rolls, around one of them and to a hopper at the top. 

The Olier Mixer. 



Fig. 60 shows a French two-roll mixer which, with one or two 
differences, is one of the standard two-roll type. The additions are. 




Fig. 60.— The Olier Mixer. 
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an endless feed apron similar to that used in Bragg's automatic mixer, 
and two adjustable plowshare blades. These are set so that the partly 
mixed sheet is turned in toward the middle of the rolls. In other 
words, it does continually what the mill tender does intermittently, 
turns the sheet away from the ends of the rolls and into the middle. 

The two drawings show an end view and a side elevation, both 
partly in section. The machine has two rolls A and B. Above them is 
a hopper C for compounding ingredients. At the lx)ttom of the hopper 
is a cylindrical distributor D, driven by a chain E, This distributes 
the ingre<lients over the rubber. To catch and carry back the unmixed 
ingredients to the roll A, an endless apron G is carried upon the rollers 
//. / and The roller H is mounted upon two side arms A"^ so that 
the apron may be raised or lowered. At the ends of the roll A are two 
blades L, shaped like plowshares. They are raised or lowered by hand- 
screws M. When in contact with the roll .1 they scrape the rubber 
from the roll and turn it over. 



The Watkixsox Three-Roi.l Mixeu. 
In Fig. 61 is the Watkinson mixer with the rolls placed as shown 
in the drawing on the right. The driving shaft .4 bears a pinion B 




Fig. 61. — The Watkinson Threk-Roll Mixer. 



which drives the large gear C, keyed to the shaft of the main roll D. The 
gear E meshes with a gear G on the roll // while the gear F meshes 
with a similar gear on the roll A". The batch is shown between the 
rolls D, K and H, As the rolls revolve in the direction of the arrows 
the material below the rolls D and A' is passed between the rolls D and 
H and carried back by the main roll to the starting point. 
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The Wicks Three-Roll Mixer. 

The AVieks mill, Fig. G2 has three rolls. A, B and C, supported m 
end frames D, The roll B is adjustable horizontally by screws E, to 
the two rolls A and CL The front roll runs at friction speed of 1Y> to 
1 to the back rolls. In operation, the rubber is placed between the 




Fig. 62. — The Wicks Three-Roll Mixer. 



rolls A and B and forms a sleeve around B, The compounding 
ingredients are added and the two back rolls which revolve at a higher 
speed, force the ingredients into the rubber on the slower front roller. 

The Obermaier ^Iixer. 

In the Obennaier mixing mill. Fig. 08, the rolls are corrugated, 
the corrugations meshing with each other so that the faces are in contact. 
The roll .1 is the fast roll ; B is the slow roll. Arranged longitudinally 
of the roll B is a scraper-knife C on a cross bar D, This knife has a 
corrugated edge which conforms to the shape of the roll. On the oppo- 
site side of the machine is a similar knife E mounted on pivoted arms 
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Fig. 63. — Thk Ouermathr Mixkr. 



F, allowiiijr the knife to be s\vuii<i- in or out of enirageiiient with the 
roll .1. 

irASTK'ATORS. 

After a number of years of experiment! iitr. with little success, in 
endeavoring to devise a metliod of uniting })ieces of crude rubber, 
Thomas Hancock, the pioneer in the rubber industry in England, 
finally constructe<l the machine shown in Fig. (>4. It was his intention 
to tear the rubber into small pieces with this machine so that they 
might more easily be united by immersing them under pressure in hot 
water. The machine however massed them and led up to the masti- 
cator of the present day. 

The machine consisted of wooden frames .1 .1 bolted together, a 
hollow cylinder B, a roll C in the center of the cylinder, and a crank D, 
Above the cylinder was an opening F through which the rubber was 
introduced. Both roll and cylinder were provided with sharp metal 
teeth. This first machine had a capacity of only two ounces of rubber 
but was soon succeede<l by others of greater capacity, one of which, 
knowni as the "IMammoth," is shown in Fig. 05. 

Masticators today are used in washing rubber, in breaking down 
and in mixing. The masticator mixer is very similar to the nnisticator 
washer shown in Chapter I. It of course is not a wet machine, and 




Fig. 68. — End View of the Bridge Masticator. 



THE MIXING OR COMPOUNDING OF RUBBER 81 



is employed which kneads the mass against the serrated sides of the 
inder that encloses it. This toothed roll is driven by the large gear B 




Fig. 69. — The Pointon Masticator. 



m the pinion C on the main driving shaft D, and thrown in or out 
operation by the hand lever E, Counterweights N are used in open- 
: the doors F and G, When closed these doors are held tightly shut 
levers // which slide into slots /. The cylinder and the roll are 
imbered for steam, and the doors fitted with air outlets. 

TUE PoiXTON ifASTICATOK. 

In Fig. 09 is shown the Pointon masticator in end section, and 
op view of the rolls or blades. The body or trough A is provided 
;h a steam jacket B, The trough forms two semi-cylindrical cham- 
•s D and E, in which the blades rotate. At the lower portion the 
Idle H is formed. The masticator blades are both V-shaped and 
ral. Kubber is carried around the two cylindrical chambers from one 




Fig. 70. — The Troester Masticator. 
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to the other by the blades F and 0, The V-shaped blade of one roll 
working with the spiral blade of the other, forces the rubber toward one 
end of the trough while the other blades force it toward the opposite end. 
The result is thorough mastication. 

The Troester Masticator. 

The Troester machine, Fig. 70, employs one corrugated roll A by 
which the rubber is kneaded against the sides of the trough. The sLx 
doors B are placed side by side, extending the full length of the trough. 
These are arranged to be opened independently by chains C passing 
over quadrants D and over pulleys supporting counterweights. 

Tile Cooling Table. 

Many stocks, if left in rolls as they come from the mixer, hold 
enough heat to semi- vulcanize the inside. Such stocks should be 




Fig. 71. — Mill Room Cooling Table. 

taken from the mill in slabs instead of rolls and laid upon cooling 
tables. These tables have steel frames and tops of stiff wire 
cloth. They are made with two or three decks and have a capacity of 
one to two tons of mixed stock. Fig. 71 shows a two-deck table, which 
has a capacity of about one ton. 

Continuous Bed Plates. 

Fig. 72 shows a mixing mill mounted on a continuous bed plate. 
It consists of two heavy castings D each having two T-shaped slots 



THE MIXING OR COMPOUNDING OF RUBBER 83 



and F running their entire length. In the slots E the bolts G 
i phiced to support the bearings of the driving shaft //. The bolts 




Fig. 72.— MiM. on Continuous Bed Plate. 



n the base of the machine friiiuos arc placed in the larnrer slots F. 
this way machines of any length may be quickly mounted 
en the bed plates are once setnired. The plates are usually attached 
means of anchor bolts / set in concrete. Where a number of machines 

set in line, several lengths are bolted together, so that the slots E 
I F are continuous. 

The subject of safety devices in connection with mixers is of first 
X)rtance. This will be found fully covered in the* chapter devoted 
Calenders. Motor drives applicable either to mixers or calenders 

also there described. 



CHAPTER V. 

PREPAKING FABRICS FOR CALENDERIXG AND 
SPREADING. 

THE preparation of fabrics for a coat of rubber or for frictioning 
is a very necessary preliminary. The chief trouble maker, if 
such preparation is dispensed with, is moisture. To appreciate 
how much moisture is contained in an apparently dry bolt of duck, 
one needs only to put it in a vacuum dryer and note the amount of 
water extracted. Tlicre are also imperfections such as knots, nap, 
wrinkles, etc., which must be removeil lx?fore the fabric is perfect. For 
this purj)ose, special machines are employed. 

TiiK Faukkl Six-Roll Drykk. 
In Fig. 73 is shown the Farrell six-roll drying machine. Each of 
the six rolls is 12 inches in diameter and any length up to GO inches. 




73.— Tm: I'\rr i. Si\-R<m.l Drvkr. 



They are made hollow aii<l are fitted with steam connec*tions. For 
high pressure, say 40 to JSU pounds per scpiare in<'h, the rolls are made 
of cast iron and turned smooth. For low pressure of about 12 or 15 
pounds j)er square inch, the rolls are made of copi)er. The machine is 



PREP A III so FABRICS FOR C ALES DERI NO 85 




Fig. 74. — The Mlltipij: Cell Dryer. 



geared to run in either direction, that tlie fabric niav he run through 
as many times as nec^essary. At each end of the frame tliere is a com- 
bination wind-up and brake so that the fabric may be wound up either 
at the front or back. The driving pulleys are 30 inches in diameter 
with a ^^^^ face and are run at .")() revolutions per minute. The 
machine is 7^2 high and where the rolls are 5 feet long a floor 
space of 7 X 10 feet is necessary. 

The rLTiPLK-(^KLL Dkvki:. 
The machine shown in Fig. 74 consists of twelve hollow cast-iron 
boxes. It is really a stack of boxes without side frames and is a good 
example of imit c*onstruction. That is, almost any number of individual 
cells can be assembled in a stiick to suit reciuirements. Each cell con- 
tains three baffle plates to increase the radiation and is set on an angle 
so that the condensation is taken care of hy gravity. Each cell is 
provided witli three lugs, two on one side for steam inlet and outlet, 
and one on the other as a support. The lugs of the different cells 
are doweled and keyed and coincide, so that when steam is admitted 
to the top cell it passes through all of them to the lx)ttom. A brass 
sprocket roller is jounialed on one end of each cell. The sprocket 
rollers in the stack are driven by an endless chain, wdiich comes in 
contact with all of them. The fabric passes over these rollers and the 
heated cells, first over the top pair, then against their under surfaces. 
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theu over the surface of the second pair and so on. At each end of 
the machine is a wind-up and brake so that the fabric may be run 
back and forth as many times as necessary. 

Fabric Stretciiixg Machine. 
Taking the stretch out of fabrics, particularly those used in belt- 
ing and tires, is very necessary. Fig. 75 shows a front view of a 
machine for this purpose. 




Fig. 75. — Fabric STRETciriNT, Machine. 



It is simi)ly a frame, carrying a series of tension bars, take off 
and wind-up rollers. The cloth starts at one end, is threaded over 
and under the bars and wound up on a floating roller at the front. 
This roller is supported on the ends of two levers pivoted in the center, 
with counterweights on the opposite ends. This presses the fabric 
against a square shaft. The friction revolves the tako-up roller and 
winds up the fabric. 

pLOTn Mkastkixg Devick. 
Fig. 7G sliows a device which is often attached to calenders and 
fabric coating machines for measuring fabrics. It may be attached to 
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Fig. 76. — Cloth Measuring Dfaice. 



the frame of the machine or to the frame of a separate wind-up roll. 
The doth E passes from the machine over the measuring roller A and 
under a tension roller B. On the shaft of the measuring roller is a 
woim gear C which engages tlie teeth in the circumference of the dial 
D, the pointer being stationary. In most cases the measuring roll is 
one yard in circumference and the dinl is graduated accordingly. 




Fig. 77. — Cloth MEAsuRi>fG Counter. 



Fig. 77 shows a counter for registering up to 100,000 yards at a 
time. This is used with measuring rolls one yard in circumference, a 
small rod connecting a crank pin on the end of the measuring roll shaft 
with the lever of the counter. This device is so arranged that it may 
be set back to zero at any time. 
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In the mannfactnre of certain kin*U of mb^^#?T-t!Odteli cLztli it is 
efi.«ential to get ri#I of the ftLzz left after .-*pinnin;r an«i weavmir. Exi?ept 
in certain kind^ of w#»Ien fabrics thi» L* <Ione hy siniretn^r miiirhine?. 
In cotton cloth the sinireinjsr ir* s#>metimes tlone hy piLfeLEur the yarn 
before spinning throngh a flame, bnt more commonly the work i-f done 
after weaving. 




Fig. 78. — The Gbangui Plate Singeing Machine. 



There are two t%'pes of singeing machines, or singeing houses. 
a« they sometimes are called. In one the heat is appiie<l by an 
iron plate under which oil is bume*.l. the other uses a gas flame. In 
either case the essential features are: Steady heat applie«l evenly over 
the whole surface, an even spee<l s«.^ a»ljuste»l that the fuzz will be 
burner! off without injuring or scorching the fabric, a draft so arranged 
that it will remove the burnt particles withtnit causiui! any irr^ularity 
of the flame. 

Fig. 7> shows the Granger plate sin^rer. It may have any number 
of plates from one to live, but in any case the I-^wer «leck contains one 
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more plate than the upper. The iron frame plates at the side are held by 
iron plates at the bottom, which rest upon brick or tiling. The singe- 
ing is done by bent plates of copper heated by an oil flame. A complete 
singeing plant includes, a singeing house, engine, air compressor, air 
storage tank, oil tanks and an exhaust blower. 




Fig. 79. — The Curtis & Marble Singeing Machine. 



The Curtis & Marble machine, shown in Fig. 71), is used for goods 
requiring especially complete treatment. The burners have a continu- 
ous slot, which is adjustable to different widths of cloth. Brass slides 
also shorten the flame as may be necessary. The rollers for the pass- 
age of the fabric are so arranged that the flame comes against the cloth 
twice. The passage of the cloth may be arranged to singe either side 
alone or both sides at one process. The gns is mingled with air in 
such proportion as to give the maximum heat and complete combustion. 
The means by which this is done is a fan blower and air reservoir con- 
necting with the gas pipes. The burners check the levers so that the 
machine cannot be stopped without turning off the flame. The brass 
rolls over which the cloth passes are kept cool by passing water through 
them. Various attachments are made for regulating speed, for cleans- 
ing the goods as they come from the singeing house and for delivering 
the finished cloth either in rolls or in folds. 
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Thk IIeatu Vertical Brvsiier. 
Fig. 80 shows the Heath vertical brushin»r machine for removing 
lint anil dirt from cotton and other fabrics. It is made with three 
brushes for each side of the fabric, although other cleaning appliances 
such as emerv rolls, sand rolls, card rolls or steel bhided beaters may be 
used in place of part of the brushes. The fabric passes vertically 
upward from the bottom to the top of the machine, guide bars beinjr 




Img. 80. — TiiK IIkatii V'^kktical Brusher. 



employed to hold it in contact with the brushes and to prevent vibration. 
On the interior are dust chutes, through which the dust and lint pass 
to the l)ottom of the machine. At the bottom is a hopper with a pipe 
connect(;d to an exhaust fan to carry away the dust. The brushes have 
stiff bristles, for cleaning cotton goods, while for more delicate fabrics, 
such as silks, soft bristk^ are used. The brushes run in adjustable 
l)Oxes and may be set to bear heavily or lightly against the fabric. 
IIing(Mj doors at the front and rear give access to the interior. The 
machine is made with tension and spreader bars and with draft roll 
for drawing the clotli through. The illustration shows the machine 
running in conn(N*tion with a calender roller at the rear for smootliing 
out the fabric and putting it up in finn, hard rolls. 
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Cloth Inspector. 
Cloth inspection for knots and faults is necessary before coating 
certain classes of fabric. The inspecting machine, shown in Fig. 81, 
is for this purpose. It has a cloth cradle with wooden rolls to hold a 
roll of fabric up to 18 inches in diameter. Where the cloth comes in 
larger rolls it is placed on stands. The cloth passes up the inclined 




Fig. 81. — Cloth Inspector. 



table in full view of the operator and any defects are easily observed. 
A rolling head at the rear, which winds up the fabric, has spreader bars 
to remove wrinkles and turned edges. The fabric is stopped and started 
by the pressure of a foot lever. There is also a reverse motion by 
which the goods are nm backwards. These machines are built in widths 
from 30 to 108 inches wide. 

Railway Sewing J^Iachine. 
For sewing ends of piece goods together a railway sewing machine 
is a great convenience. See Fig. 82. Before being sewed the cloth is 
drawn out to its full width and held smooth and straight by steel pins on 
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the niadiine. The sewing head then travels across the machine, the 
faliric remaining stationary, and the ends are sewed together with a 
continuous (thain-stitch. Tho sewing may he done close to the ends, 
causing very little waste in headings, and the stitches are easily «lrawn 
out when desire<l. The machine is a<ljustable for different widths of 




Fig. 82. — Railw.w Sewinc. M.m hixe. 



fabric and the machine head stops autonnitically at the end of each seam. 
As soon as one seam is finishcNl a small hand wheel is turned and the 
sewing head is drawni hack to the starting point ready for the next 
seam. The f)perator controls the starting and stopping of the machine 
by a treadle board at the front. A measuring attachment can be added 
to the machine for registering the length of goods as it is rolled up. 



CHAPTER VI. 



CALENDERS. 

AVERY necessary preliminary to the making up of India rubber 
goods is getting the rubber into sheet form. Where the compound 
comes from the mixers in the form of a dry dough this is done by 
machines known as calenders. The calender consists of two heav\ 
frames in which run two or more steam-heated rolls. These rolls lie 
horizontally one above the other and the warmed rubber forced between 
their smooth surfaces is spread into sheets. 




Fig. 83. — The Chaffee Calender. 



Calendering is not an exact science. A boss calender man who is 
familiar with a certain line of stocks can get the heat of the rolls just 
right, can see to it that the compounded stock comes from the warmer 
at the proper temperature and can sheet the stock smoothly, of the 
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Fig. 84. — Two- Roll Calender. 



proper thickness and without blisters. He is obliged to leam new 
stocks, however, bv experiment. This means that yards of stock are 
scrapped and warmed again, a loss of time and a detriment to the stock. 
Moreover, if stock badly run is passed through to the wind-up, it will 
be rejected by the cutters and come back to the mill room as scrap. 
This is often so softened that it cannot be used for the purpose first 
intended, hence another loss. 

The calenders shown in this chapter are such as are used in a 
variety of lines of rubber manufacture. Special types used only in 
individual lines, such as tires, footwear, etc., will be found in the 
chapters devoted to such industries. 

The first calender, shown in Fig. 83, was invented by Edwin M. 
Chaffee and differs very little in principle from the machines 
manufactured today. It had four steam-heated rolls. A, B, C and 
D, Rolls A and D were 18 inches in diameter while the other two 
were each 12 inches in diameter. Roll B was geared to move much 
slower than the others, providing friction between A and B, and also 
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B and C. Where it was desired to use only tli(» three lower rolls tlie 
upper one was disengaged and the cloth passed into the machine between 
B and C\ This cloth on a roller Ji was passed around a number of bars 
F to provide tension. The rubber was fed between .1 and B, passing 
around B and coming into contact with the cloth between B and C 
where it was pressed into the fabric. The double sheet then passed 
around C and D and was wound up on a roller (r. For colored goods 
the rubber was sometimes run into sheets an<l the coloring material 
applieil, after which it was rolled into a compact mass and passed 
between the rolls re]:)eatedly until thoroughly mixed. In other words, 
the calender was used as a mixer. This macliine was known as the 
"Monster/- so large did it appear to the me<*hanics of that day. 

Two-IiOLI. ( 'AIJ:M>KIi. 

The simplest form of calender is the two-roll. It is not generally 
use<l in the Uniterl States but in Europe is (|uitc common. It is used 
sometimes as a doubler and sonnet imes for sheeting, W.v **slal)l)ing" and 




Fig. 85. — Two- Roll Calender. 
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Fig. 86. — Three-Roll Calender — European Type. 



for belting. This machine is similar in construction to the three-roll 
calender described in detail later. 

As shown in Fig. 84, it has the frames A and B, with housings 
C and 1) at the top. The frames are connected at the top and bottom 
bv strong braces, and rest on a foundation plate E, The upj:)er roll F 
is adjusted vertically bv the hand wheel P. while tlie lower roll G is 
mounted in stationarv bearings. The rolls are hollow and provided 
with steam and water connections •/ and /t. The machine is driven 
by the spur gear Q , the rolls being geared together by double helical 
gears 11 and ^S". The adjustable guides L govern the width of the sheet. 

T 1 1 HE K-Ro L L CaL E X DER. 

The three-roll calender is the nu>st generally used of all. Tt i^ 
sonu^times geared for even motion, sometimes for friction but usually 
for both. The foundaticm, frames and drive are practically the same 
as in the tw()-rf)l] calen<ler. The middle roll is the drive roll. The 
to]> and l)ottom rolls are adjustable by screws bearing against the 
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al l>()xe3. These screws are operated by wonn gears ami a band 
[. There are sliding clutches on the worm shafts which allow 
ligning the rolls. The rolls are chambered for water or steam 
lavc stuffing boxes with goose necks that conneijt with steam and 
• pipes and an exhaust pipe to carry off the condensation. 
The drive roll has a friction pinion on the opposite end from the 
gear and the top and bottom rolls are <lriven from this pinion 




suitable gears to give a surface friction of l-»4 to 1. There are 
peeds to drive the gear, one to secure a s})ocd on the bottom roll 
out 15 yards a minute, the other a speed of 2.") yards a minute. 
In front of the calender is a friction let-off attached to the frame 
e machine. This is constructed to hold a roll of cloth with more 
5S tension. On the opposite side of the calender is the w^ind-up, 
n by spur gears or sprocket chain. l>v means of the friction 
as the roll of cloth increases on the wind-up arbor, the tension slips 
rh to make up for it. There is also in front of the calender a 
gated spiral spreader roll to take wrinkl(?s out of the cloth and a 
d roll to wann tjie cloth. 
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The operation of the machine is as follows : The clutch is thrown 
into the low speed, which starts the machine. Steam is turned into the 
rolls to warm them up. A batch of warmed compounded stock is 
placed between the top roll and middle roll forming a sheet of the 
required thickness entirely around it. A roll of cloth is then placed 




Fig. 88. — Threk-Roll Triangle Calender. 



in the friction let-off, the end passed over the spreader roller over the 
heating roll and through the calender I)ctween the middle roll and 
bottom rolls and attached to the wind-up roller. The machine can 
be thrown into high speed. It requirc»s alK)ut 30 horse-power to run 
this machine. 

The machines illustrated in Figs. 80 and 87 show views of three- 
roll calenders. The heavy cast iron frames A and B carry housings 
(J and D at the t^)p, and rest on a cast iron foundation plate E, The 
frames and housings are connected bv strong cross braces. The three 
hollow, chilled steel rolls F, G and // are i)iped for steam and water. 
The steam and water inlet is show^l at T, with the outlet at K. 
The rolls are moimted in bearings of phosphor-bronze with ring lubri- 
cators. Atta(»he(l to the frame are adjustable guides, L and M, to 
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mtrol of the width of the sheet of rubber. The uppta* and lower rolls 
re adjusted by vertical screws which ol)taiu their motion from 
onus on the shafts V and W, and from the bevel gears N and 
iroiigh the action of the hand wheel P. liy a clutch either the fric- 
uu or the even gears are thrown in or out of engagement. The even 
ears R and S, as well as the friction gears T and U, are arranged on 
lie same side of this machine. As a rule thev are placed on opposite 
i«lo.s. 

Standard Foi k-Kolt. Cai.endek. 
Fig. 80 illustrates a fonr-ndl calender. TIk? smmd roll from the 
ottom is the drive roll. The top and bottom rolls are adjustable by 




Fir.. 89. — FouR-RoLK Calkndek — Amkkkan Typk. 



2rew8 and worm gearing. The third or next to the top n^ll is a<ljusta- 
le by we<lges above and below the journal lM>xes, by means of screws 
nd worm gearing. 
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In American practice the rolls are geared so that the three lower 
rolls have oven motion, and the three upper, friction motion. In 
European practice all four rolls are geared for both even and friction 
motion. The friction speed is about 1% to 1. 

The operation of the machine in coating is as follows: The 
rolls are warmed to the proper temperature. A roll of cloth is placed 
in bearings in front of the calender. The clutch is then thrown in, 
which puts the rolls in motion. A quantity of compounded stock from 
the warming mill is i)laced between the top and third rolls between 




Fig. 90. — Four-Roll ExGR-waNG Calender. 



guides set to the i)ropcr width. This forms into a sheet around the 
third roll and the second roll where it is applied to the fabric. In some 
factories the coated fabric is wound upon drums which are sometimes 
10 or 12 feet in diameter, as this facilitates the later handling. It is 
a good idea to have a coating calender arranged for at least two speeds 
as some fabrics can be coated at double the speed of others. A good 
standard woubl be 10 yards a minute for slow speed and 20 yards 
for fast speed. AlK)ut forty horse-power is reijuiriHl to run the machine 
described. 
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The Matthew Calender. 
This is a small even motion or friction calender built particularly 
' making strips, piping, bindings, etc. As shown in Fig. 91, the 
\s A, B and C extend outside of the frame D while the reducing 
irs are placed between them. The rolls are driven at even speed 




Fig. 91. — The Matthew Calender. 



friction speeil, as required, bv the pinions G and // on the shaft /. 
?side the rolls is placed a table P, over which the fabric is led. An 
[justable guide is provided between the rolls B and C, so that the 
sired marginal width of rubber coating nuiy be applied. 

The Steinharter Coating Calender. 
It is sometimes uecessarv to coat leather with rubber, and that 
what Steinharter's machine is designed to accomplish. Referring to 
e diagram in Fig. 92, which shows the machine in section, the sheet 
' leather A passes over a guide B and under a wire brush C, which 
volves at high speed and raises a nap on the surface of the leather, 
he leather then passes between two rolls D and E, one of which is 
jated to a temperature of 100 degrees F., and the other to WO degrees, 
ireetly above these rolls is a spout F leading from a tank containing 
thin solution of rubber G, This is spread evenly over the surface of 
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Fig. 92. — The Stein harter Leather CoatixVg Calender. 

the leather and acts as a binder. The rubber is fed between the rolls 
E and H forming a thin sheet. This is calendered to the leather 
between the rolls D and E, 




Fig. 93. — The Ackerman Calender Feed. 
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The Ackerman Calender Feed. 
In Fig. 93 is shown a calender feed which is in brief an endless 
It carrier that delivers the rubber compound from the warmer to 
3 calender, that exactly the right amount of rubber be thus delivered. 
16 warmer sheets the rubber in the proper thickness and trims the 
ges of the sheet. 

The endless belt delivers the sheet over the top roll of the calender 
tween the top and third roll where ordinary guides are provided, 
d so on to take oflF at the bottom. By using a number of knives in 
nnection with the warmer, the sheet is delivered in the form of strips 
lich are simultaneously calendered. A is an ordinary four-roll calen- 
r. D is the warmer. After passing around the roll E the sheet is 
immed by knives K placed on the horizontal shaft L, By means of 
t-screws the knives may be placed any distance apart. The sheet is 
rried by the endless pass belt N mounted on rolls F and Q driven by 
faring from, the main driving shaft. This belt is as wide as the calen- 
T rolls B. By a proper separation of the rolls E and F and of the 




Fig. 94. — ^The Whitlock Hydraulic Lift. 
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first pair of calender rolls, the thickness of the sheet is such tl 
passes without distortion between the calender rolls. 

The Whitlock Hydraulic Lift. 
Fig. 94 shows a lift (used so far for paper calenders only) 
ated by hydraulic cylinders placed at the top of each frame o 
calender. In the illustration only one cylinder is shown. The f rai 
containing two or more rolls has a hydraulic cylinder D cast intei 
with cross piece E. The plunger F acts directly against the yc 
on which are two threaded rods H and K, which support yokes j 
M which bear the ends of the rolls B and C. The cylinder is pro 
with a packing ring N and in which is cut a circular groove to 
the water to pass from the cylinder through holes R, to the ov< 
pipe P when the plunger is at the top of its travel. 



The Beswick Electrically Heated Roll. 
The calender roll shown in Fig. 95 is heated by electricity ir 
of by steam. In the illustration, A represents a portion of the j 




Fig. 95. — The Beswick Electrically Heated Roll. 



of the calender, in which is mounted the shaft B. The heads ( 
D are mounted on this shaft and bear the roll E. Secured to the in 
of C and D are electric insulators F which carry the iron wir 
These wires are arranged to follow the contour of roll E, On the 
surface of D are insulated conducting rings H and K connected 
wires G, Attached to the frame A are insulated brush holdt 
carrying carbon brushes M, These brushes may be connected th: 
N to the source of electrical energy R, The outer end of th< 
beyond the head D is enclosed by swinging doors S, which permit i 
to the brushes. 



CALENDERS 



105 



, The Hadfikld Calender Feed. 

Hadfield's machine for carrying compounded stock from the 
L warmer to the calender, keeping it warm, and incidentally dispensing 
with the service of one calender tender, is shown in plan view in Fig. 
.96. At A is shown a main frame upon which arc mounted four calen- 
der rolls. The shaft H is provided with a guide roller / and a sprocket 
J, the latter transmitting motion to the feed rollers U. The shaft K 




carries another guide roller L and a gear V which meshes with the 
idler gear M. Thus, when power is applied to the driving pulley, the 
rollers U are driven by sprocket chains Q, R, S, etc. The conveyor 
rollers rotate upon steam pipes W and ]' which supply heat to them. 
From the warmer the rubber, in rolls about three feet long and five 
inches in diameter, is placed on the feed rolls U and delivered to the 
calender. 



The Dootsox Roll Li bricator. 
Fig. 97 shows an end section of a calender roll equipped with 
Dootson's lubricating bearing. This consists of bearing sections A 
between which are metal lx)xes B, The side next to the roll neck C is 
made of metal gauze D. The lx)x is filled with heavy grease and feeds 
through the gauze. Each box is lined with asbestos F to keep the lubri- 
cant from liquifying and has a door E for filling. 
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The Claeemont Caletobr Gage. 
Fig. 98 shows a novel form of gage for measuring thickness of 
sheets of rubber on the calender. ^4 is a cylinder containing a rubber bag 




Fig. 97. — The Dootson Roll Lubricator. 



B. On each side of -B is a piston, one of which is attached on roller C, 
the other to an adjusting screw E. From the bag B a graduated glass 
tube F projects above the cylinder. The sheet to be measured passes 
between the calender roll and the roller C, the liquid in F, being set at 
zero by the screw E, As the sheet comes against the roller the piston 




Fig. 98. — The Clare mont Calender Gage. 



compresses the liquid in the cylinder and forces it up in the tube. The 
apparatus is very sensitive and a slight variation in the thickness of the 
sheet is accurately recorded in the tube by the change in the height of 
the liquid. 
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The Coulter Spreadee Bar. 
The device shown in Fig. 99 is an angle or V-shaped spreader 
bar applied to calender rolls. Its office is to spread the rubber before 
being run into a sheet between the rolls. The drawing shows a sectional 
view looking toward the ends of the rolls A, B and C. The face of 
each spreader bar D conforms to the periphery of the rolls and the 
spaces K between them and the rolls are adjusted by the hand wheels E. 




Fig. 99. — The Coulter Spreader Bar. 



The spreader bars are hollow, to allow them to be heated or cooled. To 
control the width of the sheet, adjustable width-gages G are mounted in 
dovetailed slots at each end of D, 

Separate Wind-Up Cooling Roll. 
It is of ten desirable to wind up the coated fabric as it comes from 
the calender, by means of a separate roller set a short distance 
away, instead of on the wind-up roller usually fixed to the calender 
frame. The stand shown in Fig. 100 is designed for this purpose. 
It is equipped with a cooling roll A and stretcher E set on cast 
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Fig. 100. — Separate Wind-Up Cooung Roll. 



iron frames. The cooling roll is a seamless brass tube 12 inches hi 
diameter, with cast iron heads and water connections. The roll is 
driven by a flanged friction pulley B, By the hand wheel C, the roll 
can be adjusted to give the proper amount of slip. Above the cooling 
roll are two wooden rollers D (only one being shown) for passing the 
fabric over the cooling surface. The stretcher E consists of two rollers 
set at such an angle to each other that they remove the wrinkles from 
the fabric as it is wound. 

Gammeter Stock Shell. 
The Gammeter stock shell shown in Fig. 101 is a metal roller for 
winding up stock as it comes from the calender. It is made with thin 
steel walls and is open at the ends so that air may circulate through it. 
The shell A is riveted to iron supporting rings B, the end rings having 
square openings in the hubs for the mandrel. A square tube C connects 
the two end frames so that the mandrel may be easily slipped through 
from one end to the other. A slot D extends along one side of the shell, 
into which a metallic strip is slipped. Attached to this is a fabric apron 
E, extending almost around the shell and used for holding the end of 
the calendered sheet when starting to wind it up. One complete revolu- 
tion of the shell causes the apron to close down upon the stock, thus 
pennitting tension to be applied to wind smoothly and without slipping. 
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The Bo wen Roll Grinder. 
Figs. 102 and 103 show a somewhat complicated machine for 
grinding calender rolls with straight or crowned surfaces. It has two 
grinding wheels located on opposite sides of the machine frame so that 
both sides of the roll are worked upon simultaneously. The roll with 




Fig. 101. — Gam METER Stock Shell. 



its journals is placed iu the bearings .1. the end being fastened to the 
coupling head B of the driving shaft C, which is driven by the pulley D. 
The emery wheels E move horizontally along the face of the roll on the 



1 




Fig. 102. — The Bowen Rou. Grinder. 
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Fig. 103. — Section Through the Bowen Roll Grinder. 



screw shaft F, This is accomplished automatically as the grinder 
reaches the end of the roll, through a lever and a spring con- 
trolled rod H connected with the clutch quadrant. In the end view of 
the machine it will be seen that the grinder carriage / / is arranged to 
slide in grooves J J in the bed. Running through this carriage, from one 
side to the other of the machine, is a shaft K which bears a hand crank 
L at each end and is geared to an adjusting screw M bearing hand wheels 
N. It is by means of these screws that the plates 0, upon which the 
grinding wheels are mounted, move toward or away from the roll. If 
considerable movement is desired, the screws M are turned directly by 
one of the hand wheels N , while for fine adjustment, either of the hand 
cranks L is used. When one screw is turned the other screw on 
the opposite side of the machine will be turned the same amount and 
in the same direction, so that the carriers on both sides are simul- 
taneously adjusted. 

The holder of each grinding wheel is pivoted on its carriage 
at P and the grinders are driven by belts Q from an overhead shaft. 
This allows them to be moved around the pivots as centers without 
slackening of the belts. The rod V operates a lifting arm W and this 
rotates the crank shaft X which raises or lowers the grinder. By setting 



CALENDERS 



111 



the block on the lower end of the rod V on one side of the center of 
the link T, the grinders will cut a convex surface, while setting on the 
opposite side will give a concave cut. 

The Linton Roll Gklnder. 
The Linton machine, shown in Fig. 104 grinds calender rolls 
without taking them out of the frame. 4 is a shaft upon which the 
emery wheel B is shown in position. Pulley C is driven by a belt from 




Fig. 104. — The Linton Roll Grindkk. 



pulley D. This pulley is mounte<l on a threaded sleeve on the screw 
shaft E. The appliance is driven through pulley F by the belt G which 
runs over the neck of the calender roll. This drives the drum // and 
through the belt K and the pulley D, the emery wheel B, The pulleys 
/ and / drive loose pulleys L and M on the end of the screw shaft E, 
through belts N and respectively. These pulleys may be made to 
drive the screw shaft fast or slow by engaging a clutch through the 
lever P, A fine or a coarse cut is given by regulating the distance of 



112 



RUBBER MACHINERY 



the shaft A from the rolls, by means of screws R acting on the adjust- 
able bearing blocks S, 

In an earlier machine invented by Linton, the grinding wheel 
was loosely mounted on a tubular shaft which contained the screw shaft, 
access to which was through a slot cut the entire length of the tube. 
A pin in the hub of the grinding wheel engaged the screw through 
the slot, so that it traveled along the rolls of the calender much as in 
the machine described above. 



CHAPTER VII. 

.UTCHES, DRIVES AND SAFETY STOPS FOR MILLS AND 

CALENDERS. 

The mechanical appliances for stopping and starting mills and 
lenders broadly known as clutches, are found in great variety and 
3 most important. To operate these instantly in case of accident 
srreat number of safety stops have been invented. When one is on 
e subject of clutches and safety stops it is natural that the drive, 
x*trical or other, be considered. That brings up the question of 
riable spee<l and calender and mixing room arrangement. All of 
5 al)ove topics are reviewed in the following pages. 
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Fig. 105.— The H. & B. Fkktion Clutch. 



In the olden time the form of clutch universally used was the 
w clutch. Today it has been almost wholljjjts^persedeil by friction 
d magnetic clutches. \f ^ 

In many rubber mills much of the power* exerted in driving the 
aring is wasted by the main shafting being ke^t in motion while a 
rt or all of the machines are at rest. Where individual electric drive 
not employed the remedy for this is the adoption of friction clutches 
^ted at different points thfougtout the mill. They not only effect a 
ving in power but may be the means of avoiding serious accident by 
rmitting prompt stopping of the main shaft or of individual machines. 

The H. & B. Friction Clutch. 
A friction clutch for driving calenders and grinders is shown in 
g. 105. A is the driving shaft. B, C and D are inner integral parts 
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of the clutch, keyed to the shaft A and revolving with it. On the 
is sliown the rim D split at E and E, and right and left hantl s<fi 
F F whicli are connected bv levers L L to the sliding sleeve M. 
outer casing N and the hub of the clutch are integral and rev 
on the shaft .1. 

In operation, the part the levers L and the sliding sleev( 
revolve with the shaft -i. The casing X , O, is keyed to the gea: 
pulley of the nnichine to be driven and is loose on the shaft A. 
clutch is operated by a lever which forces the sliding sleeve J/ tow 
the clutch. The levers L L turn the right and left hand screws h 
which expand the rim 1) against the inner surface of the casing 
causing it to drive the machine. 

TiiK VAr(JHX Friction ('LrTCii. 

Fig. 100 shows a multiple-band friction clutch. It is of the 
anced coil type. The principal members are two steel coils an 
chillefl iron dryiii. The coils are controlle«l by two semi-circ 




Fig. 106. — The Vaughn Friction Clutch. 
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>es which contract on the tail end. When the ehiteh is in action, 
r shoes are drawn up to the coil by the toggle. 

This clutch provides an effet^tive safety stop, as the coils release 
on the drum instantly. The comparatively small diameter eliminates 
niientiiin, brakes being umietressary. The toggle action is such that 
len tlie chitch is ongage<l it is locked in position, re<iuiring no pres- 
re to hold it. The handwheel controller is e(iuippe<l with a safety 
p, which is mechanical and positive in action. If desired, it can be 
erateil from push buttons located at convenient points. 

TilK GOKDON PxErMATIC C'U'TC II. 

In Fig. 107 is shown a pneumatic nuiltiple disc clutch connecting 
'o shafts. It consists of a circular casing .1 keyed to the driving shaft 
. In the casing are twelve friction discs E and F arranged alternately, 
ix of these are fast<)ned to the casiii»»: .1 and six to the hul) which is 




Fig. 107. — The Gordon Pneumatic Clutch. 



eyed to the driven shaft D. (} is a circular piston which acts against 
he discs. (J is a cover bolted to the casing .1 turning on the shaft D. 
The clutch is operated by air or water under pressure admitted at 
>assing through the opening J and forcing tlie piston and the discs 
iglitly together. This transmits the motion to the driven shaft. 

AIao.netic Clutcui. 
A type of magnetic clutch that not only couples the driving to 
the driven shaft but also has an automatic brake which acts when the 
current is interrupted is shown below. One objection to the magnetic 
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clutch was that the time between the opening of the operating coil 
circuit and the releasing of the coupling was small and practically 
negligible under a full load but large under a light load. Another 
objection was that they did not engage gradually but took hold almost 
as suddenly as a jaw coupling. 

The first objection appears to have been overcome by an automatic 
band brake on the mill side of the cut-ofT coupling and the other bv 
the Cutler-Hammer accelerator clutch. 

Magnetic Clutch with Automatic Band Brake. 
Fig. 108 shows two views of this clutch equipped with an auto- 
matic band brake. The driving part of the clutch or field A carries 
the magnetizing coil B, It has a hub D which is keyed to the driving 




Fig. 108. — Magnetic Clutch with Automatic Band Brake. 



shaft. The armature or driven member C has a similar hub E whicli 
is keyed to the driven shaft. Attached to J5 is a flexible spring steel 
plate G which carries the armature C, A friction facing H prevents 
the armature from coming directly against the face of the coil and 
also provides frictional contact for driving. This friction facing is 
\voven asbestos and brass wire similar to brake lining On the hub D 
are two insulated contact rings ./ which are attached to the ends of 
the magnet winding B, This is supplied with current by contact with 
a pair of brushes K, from the source of power. Attached to the driven 
shaft is a brake drum L with a brake band M of the same material 
as the friction facing //. The ends of the brake band are pivoted at 
N and to a lever P, which carries an adjustable weight Q at its outer 
end. Xear the center of this lever is pivoted a vertical rod R attached 
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Fig. 109.— Magnetic Clutch and Brake with Flexible Coupling. 



to a solenoid in the cylinder aSL Tlie solenoid raises the lever P when 
the circuit is closed, thus loosening the brake band. 

The operation is as follows: The current is gradually applied to 
the magnet coil by means of a rheostat. As the current increases in 
the coil the flexible steel plate containing the armature is pulled tow^ard 
the coil. The friction gradually increases between the armature and 
the friction facing until the current is strong enough to rotate the 
driven shaft at the same speed as the driving shaft. The current 
applied to the magnetic coil energizes the solenoid and lifts the weighte<l 
lever allowing the brake drum to run free. Kod T serves to hold the 
brake band in circular form when the brake is released. 

In case of accident the switch is thrown by a rod or lever con- 
veniently placed^ thus breaking the circuit. This also interrupts the 
solenoid circuit, allowing the lever P to drop and tightening the band 
around the drum. Thus it will be seen that in addition to shutting 
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off the power the brake is applied the instant that the two shafts are 
uncoupled, bringing the mill to a quick stop. 

ilAGXETic Clutch axd B^^ake with Flexible CorPLixo. 
A combination magnetic otdteh, brake aixd flexible coupling is 
shown in Fig. 109. In this the aV'mature .4 is carried by a roller l)ear- 
ing B on an extension (7 of the power shaft. Connection is made be- 
tween the armature and the brake wheel D, which is carried by the 
mill line shaft E, through a flexible coupling. This is a cylindrical 
extension F on the flange carrying the brake wheel. These extension? 
are slotted and encircled by a rawhide band G. A flange H projects 
into the annular slots and serves to transmit the power. This coupling 
is sufficiently flexible to permit the driving and driven shafts to be 
out of level as well as out of alignment. The 60-inch clutch has n 
normal rating of 450 horse-power at a speed of 90 revolutions per 
minute. 

Clutch axd Brake Txstallatiox. 
Fig. 110 shows the installation of the magnetic clutch describeri 




Fig. 110. — Clutch and Brake Installation. 



end of the driven shaft C carries the armature D, When the clutch 
is disengaged the two shafts are independent of each other. The shaft 
C also carries the automatic brake E which is applied when the clutch 
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Fig. 111. — Ma(;xetk Clutch axd Brake Assemblkh. 



cimiit is broken. Tlie mill shown at F i» driven from tlie line shaft 
G through the pinion. J/ and gear /. 

1 )kives. FOii Cat.exdeks. 

The means for driving calenders may be considered as a separate 
snbject since, by the installation of ])roj)er gearing, any method of 
drive may be employed. Formerly, calenders were driven by steam 
engines from line shafts, bnt in recent years this form of drive 
has been gradually superseded by the electric motor. Usually the 
speed of the motor is reduced wnth one pair of gears in addition to the 
calender driving gear and pinion, but it is sometimes necessary to use 
two pairs owing to special conditions. 

Two-Spked Drive. 

In Figs. 112 and 113 are shown a plan and elevation of a two-speed 
drive with a double friction clutch mounted on the main sh{ift. The 
pinions A and B are mounted on loose sleeves on the driving shaft C. 
The outer casings of the clutches D and E are also mounted on these 
sleeves and turn with. the pinions. The splined sleeve F turns with 
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Fig. 112. — Two-Speed Drive. 



the shaft and is moved in either direction by the hand wlieel G, 1 
s^ment rack // and a yoke on the shaft K. By turning the hand wh< 
O to the right, the sleeve P moves to the left, engaging the clutch 




Fig. 113. — ^Elevation of Two-Speed Drive. 
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and driving the pinion A, gear L and pinion M of the machine. Since 
the pinion A is larger than B, this engagement provides the higher 
speed. If the lower speed is required, the hand wheel is moved in 
the opposite direction, engaging the clutch E and the gears B and N. 

Three-Speed Drive. 
The triple friction clutch drive, in Fig. 114, is one of the methods 
of obtaining different speeds before the general adoption of electric 
drives. The driving shaft, which runs at a constant speed, carries 




Fig. 114. — Three-Speed Drive. 



three friction clutches attached to gears. Each of these gears engages 
with pinions on the calender driving shaft. These gears and pinions 
give three speeds and the change from one to another is made bv throw- 
ing in the proper clutch. 

Electric ( -alendkr Drive. 
Fig. 115 shows a typical electric drive with one pair of reducing 
gears. The motor A is set on a separate foundation plate B. Its 
shaft bears the pinion D which engages the large gear E. This is 
mounted on the shaft F with the calender pinion G, The elec*tric con- 
troller for starting and stopping the motor takes the place of a clutch. In 
the installation shown, the motor is a slow, variable spee<l type on 
account of the slow speed of the calender and the small gear reduction. 
Individual electric drives furnish variable speed controls. With these 
a calender can be run fast or slow by operating one of several switches. 
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Fig. 115. — Electric Calender Drive. 



It is estimated that three motor driven calenders will turn out the 

, '.11 

same amount of work as four calenders driven f roiti- a line shaft. This 
is due to the wider range of speed, the time saved m changing from one 
speed to another, and the ability to run the calender at the highest prac- 
ticable speed for each kind of stock. Calenders ^are driven bv either 
direct or alternating current motors, and such driyes for all classes of 
machines and for all kinds of work have bec»ome standardized. 

In this connection, what C. A. Kelsev has written is of special 
interest. 

*'*The power recjuired to drive a calender varies over a wide range, 
depending on the character of the compound, thickness, width and 
speed. The speed is limited to that at which the -compound can be run 
without blistering or the forming of a rough surface. When the cal- 
ender is started up with cold rolls the permissible speed is higher than 
after the cooling rolls become heated. As these rolls become heated, 
it is necessary, in order to obtain the desired surface of the sheet, to 



♦ From "Electrical Requirements of Certain Machines in the Rubber Industry," by 
C. A. Kelsey — Proceedings of the American Institute of Electrical En- 
gineers, July, 1913. 
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reduce the speed. A line speed graduation is therefore necessary to 
maintain a ijiaxiinuui output. .The torque required doi)ends upon the 
thickness and material and there are so nuuiy coihhinations possible 
togetlier with the speed requirements that it is difKcult to formulate 
anv rule to determine the power. The motor must he hir<re enough to 
meet the extreme conditions, 

''From a number of tests made, it is found that an 18-inch (45.0 
cm.) diameter, 40 inch (1 meter) face, three-roll calender running at 
a surface speed of 87 feet (11.2 m. ) per minute, rw|uires an average 
of 20 h. p. A 24-inch ((50 cm. ) diameter, 48-inch (1.2 ni.) face, three- 
roll calender running at a surface speed of 8,") feet ( 10.0 ni. ) per minute 
requires an average of 8.") h. p. and a 22-inch (. ")."). 8 cm.) diameter, 
C.Vinch (1.04 m.) face, three-roll calender running at a surface speed of 
86 feet (10.1) m. ) per minute requires an average of 45 h. p. 

''Some compounds that are rmi through the calender in successive 
Tavers which build up to ^/>-inch (1.27 cm), or even •J4-inch (1.9 cm.) 
must be run at approximately 20 feet ( m. ) per minute, while for 
friction work the speed of the driven roll may be 80 feet (24.8 m.) per 
minute. The thick sheets will require slightly greater torque than the 
average thickness while the torque for so-called friction work is consid- 
<?rabjy less. 

"As the compound and fabric are fed through in a continuous 
sheet the power re<|uired for a given material, thickness and width is 
quite uniform. 

[Motor Ciiakactkristics. 

"In considering the power and specnl recpiirements of the different 
machines, it. is seen that the mills for working up rubber and mixing 
it to form the various compounds, call for extreme overloads, but of 
short duration. By grouping these mills and driving by a single motor 
the load peaks can be reduce<l. Instead of the maximum vnlues being 
200 per cent, of the average, it has been detennined that this can be 
redueeil to 150 per cent by driving with one motor a group of six mills 
used for masticating, mixing and warming. 

^'Where individual drive is used, alternating-current polyphase 
squirrel cage motors are best suited to carry the high load peaks. By 
grouping the mills, a motor of smaller capacity than the aggregate 
of the individual motors can be employed. Moreover, synchronous 
motors can then be installed and assist in correcting the power factor 
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of the general power load. The mills are generally equipped with jaw 
clutches which can be open or closed while the shaft is running. The 
synchronous motor can thus be disconnected from the mills at start- 
ing. The selection of squirrel cage or wound rotor induction motor 
depends upon the local starting restrictions, as the squirrel cage motor 
will easily bring the shaft up to speed even with all mills connected. 

''Direct-current motors are sometimes used when this is the power ; 
available, but they are more expensive and not so well suited to the 
load conditions. 

"The calenders, as mentioned, require close speed control ovar a 
range four to one. This can best be accomplished by a direct eumnt 
motor, which is the general practice. A number of schemes haire been 
employed to accomplished this. Among them might be mentioned ihe 
multi-voltage and adjustable voltage methods. The motor is excited 
at constant field strength and the armature supplied with a variable 
voltage. This variable voltage can be produced by a series of different | 
voltage generators or by a rotary compensator or booster set. 

*^A modification of the preceding is a three-wire, two voltage source ! 
of armature supply combined with adjustable speed by field control. 
The first mentioned methods produce a wide speed range but are 
expensive because of the number of machines required for each calen- 
der. The second method produces a less speed range but is less expen- 
sive, particularly where a large number of calenders are installed. With 
the more recent general application of commutating poles to direct cur- 
rent motors a greater 8pee<l range is pennissible with constant armature 
voltage and varying field strengths. 

"This last mentioned method results in the simplest equipment as 
a whole. The motor must l>e larger but is therefore more substantial, 
while the control can be made extremely simple, or it can be made 
entirely automatic, thus calling for the minimum of attention and care 
from the operator. 

"As the power to drive the mills is by far the greatest portion of 
the total power, alternating current will generally be selected. This 
therefore requires a motor generator set or a s>Tichronou8 converter to 
deliver current to the calenders. The machines can be used to correct 
the power factor of the general power circuit. 

Motor Control. 

"As the motors to drive the mills are run at constant speed, only 
starting devices are required. A speed controlling device must, how- 
ever, be furnished with the motors driving calenders. The calenders 



Tpqiiirr cltme attrition and must be capable of starting antl stopping 
liy i1j€! ^iiii]>le.st means on the part of tho operator. This is best met 
by a t'ontriil which enahles the operator to bring the calender np 
to the spwl by moving ihe eontmller luinille aronml to olitain the desiretl 
spi*i»<b Autoiiiatie aeecleration rthoukl be pmvideil to limit the current 
input wbiie the controller handle is being nKM'ed around. It i?^hould 





116.— Motor Caleni>er Drive, 

tien he fM>ssible to shut the calender down by pushing a button located 
on the calender. The speed of the calender should be retarded l*y dyna- 
mic braking (>f the motor. This is to pmvide a safety feature m respect 
to the operator in ease his hand should be caught Iwtween the rolls, 
AIjso it is desiralde to stop cjuielvly to save material otherwise wastetl 
tho eoaHtiUf;- of the naitor. It should tlien t>e possible m Iiring the 



1^ 




Fig. 117. — Westinghouse Motor Driven Calender. 

calender up to tlie same speed as before l>y pushing a button on 
the calender. Means should be provided for reversing the direction of 
rotation of the motor to assist in manipulating the calendar and also in 
case ianything should be caught between the rolls and it becomes 
necessary to back it out. The control should also include overload and 
low voltage release features and be immune from damage to itself or 
the motor, in case the operator fails to close or open the proi)er 
switches.'' 

iloTou Calender Drive. ' 

Fig. IIG illustrates a Vaughn three-roll calender equipped with 
a Westinghouse control. The calender is direct connected to a variable 
speed motor through cut herringl)one gears. The drive is located under 
the floor. The controller has a number of magiietic switches, relays 
and resistances for automatic acceleration, overload and low wltage 
protection and dynamic braking. A master controller of the drum 
type is provided and the calender is alw^ays in full control of the 
operator. Push buttons are located at convenient points so that the 
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can J^e stepped almost instantly. A large number of running 
•ai# provideii so that variations in speed may be obtained at 
of the operator. 

Safety Stops. 

ITorkiuen employed on calenders and mixing mills are sometime?* 
t in the rolls, the result being disastrous, perhaps fatal. The 
fiy clutch mechanism is so far from the workman that it is 
ftUe for him to reach it in case of accident. The Ksafety stop 
lipi a throw-out within easy reach and can be operated by the hand, 
e even head or shoulders. 

Automatic Clitcii Tiirow-Ott. 

^igs. 118 and 119 show a simple form of clutch throw-out. It 
ts of a pinion and clutch, the latter being made with a helical 
ler on the inner face. A steel dog is held al)ove the clutch by 
h attached to a light chain carried over pulleys above the mill, 
lating in a handle above the rolls. Instead of the handle, a bar 
. horizontally across the frame is often used. A slight pull on the 
raises the latch and releases the dog which falls into the opcn- 




iG. 118.— Clutch Engaged. Fig. 119.— Clutch Thrown Out. 

Automatic Clutch Throw- Out. 
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•ing between the flange on the pinion and the clutch. As the main 
shaft revolves the steel dog forces the clutch out of engagement^ stop- 
ping the machine. 

Forsyth Safety Stop. 
The Forsyth safety device is shown in Figs. 120 and 121. Aero** 
the top of the rolls, in a position readily accessible, are two levers, .1 and 




Fig. 120. — Forsyth Safety Stop. 



B pivoted at C and D to the frame of the machine. They are pivoted 
together and swing loosely on their pivots. The arm B has on its hub 
D a liook (t which, in its normal position engages a lug // on the 
sleeve /. This sleeve slides on the arm J and supports a weight K 




K 



Fig. 121.— Details of Forsyth Safety Stop. 



CLUTCHES, DRIVES AND SAFETY STOPS 129 



attached to the chain L, the end of the ann ./ resting upon the bracket 
If. The chain L passes over the pulley S and is connected to a sec- 
ond chain 0, This is connected with the shipping lever Q which 
operates the friction clutch S. Normally the parts remain in the posi- 
tions shown. In case of emergency the lever B is pushed back, throw- 
ing over the hook G and releasing the slide /. The weight then falls 
and pulls the lever over to the left, disengaging the (»lutch and stopping 
tlie machine. 

The Fakrkl Rod Tuii» Thkow-Oit. 
Another safety device is the Farrcl rod trip throw-out. Fig. 122. In 
this the latch trip .1 is released when the horizontal rod B is forced 
forward or back. This allows the heavy ste(»l dog C at the lower end 




Fig. 122. — Farkel Rod Trip Throw-Out. 



of the chain D to fall into the opening lK^tw(H:^n the clutch E and the 
pinion flange F which forces the two memlHTs of the chitch apart, stoj)- 
ping the machine. As an additional prtvaution this device sometimes has 
a foot lever located near the base of the machine for trij>j)ing. 
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The Birmingham Safety Stop. 
The application of a pneumatic clutch as a safety stop is shown 
in Fig. 123. The casing A is bolted to the driving gear B which is 
loose on the neck of the roll C. Keyed to the inside of the casing is 
a set of friction discs. These alternate with another set fastened to 
a hub that is keyed to the outer neck of the roll C. A circular piston 
located in the easing ^1 and of similar shape, is forced against the discs 
by air or water under pressure admitted through the operating valve d. 




Fig. 123. — The Birmingham Safety Stop. 



This valve has inlets E and F and an outlet G. When the ro^* H is 
in its lower position as shown, the outlet is closed and the air or water 
passes thi-ough the pipe / and forces the piston back, which engages 
the discs and starts the mill. When the cross bar L and tlfe arms K 
are pulled down the chain M raises the rod // and stops the machine. 

TiiK DoDOK Safety Stop and Hkaki:. 
FiiT. liN shows a side elevation of a friction clutch with an auto- 
matic brake. The outer casing .1 is koved to the drive shaft B and the 
inner casiuir ( ' is keyed to the mill shaft I). The clutch is operated 
by hand wheel F . |)inion and segment rack G and levers H. In case 
of emergency th(^ cord or bar over the machine is pulled, releasing the 
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Fig. 124. — The Dodge Safety Stop and Brake. 



weight /. This engages the pins -/ witli the lugs K, which raises the 
lever L and applies the brake on 0. 

Variable Spekd Belt Dktvks for Calexheks. 
ilany fomis of variable speed devices are in use in rubber mills 
and the machine for which they are best adapted is the calender. 
Where only one or two definite speeds are rcHpiired, the ordinary reduc- 
ing gears equipped with proper (rlutches are best. On the other hand, 
where a great numl^r of speed changes an* rcMiuin^d, it is desiral>le 
to employ friction driving devices. 

» The Evans F'uirTioN Dkivf:. 

, A well known type is the Evans, shown in Fiir. The driv- 

. iiig cone -1 and the driven cone 7> have |)iirallel axes, but are separate«i 
fwin each other by an endless friction belt. Tliis is moved bet\vce?i 
the cones by the chain D, and thus the spee<l of tlie driven sliaft may 
l>e varied. The two cones forced together j)ress airainst tlie frictif)u 
belt. In the overhead apparatus this is done hy a lever ( ' similnr to tlie 
<"»rdinary belt shipper and is used to start and stop tho nuicliiiie. 




The device shown in Fig. 12 T has hangierfl eaift integral with tb«i 
frftme and can be fastened to tlm floor or c^ilingp The two con^ 
shape*! <lis<"s f'C iue s|)liiK* mmmtc^l. with tlicir apexes fusing, c*tM 
#13 drive ^Mlt 1 . AuQther p^iv are §ip^ilarlj ^^^^^^ m th^ dri^^ 
shaft /> iV.niiini:- ii unjovc fm- the eii(ll(»ss V-helt. These discs sliJc 
i'reelv on tlicir -liMlt- l>nt Dtiitc with tli(»iii. Thev are ihovcnI t'>w:ii i 
or awav t'rnin each other hv the U'vers P I), ]>iv()tetl at (f <i and oponiftHl 
hy a rii»ht and left screw. Tin* s|)(»i*d of th(» driven sliaft is varii-; 
l>v tnrninir tliis screw to tlic ri«rht or k*ft. This is (h>ne hy ;rears E . 




Fig. 126. — Kvans Frution Drive. 
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Fit;. 127.— The Rez\^!? Variable Speed Transmission, 

and a strHigbt or eroas belt on the tight puUev P\ dnvvn from shaft -4. 
Ill The iIIii:^tnitioii the on the fl riving .shuft are g^hovra operating 

e shaft B at the Tiiiniiriinn speed. 



The Bixhv Variabi,k Spkeu Deive. 
A pku view (if this device h shown in Fig. The hangers 

C ;s up port two piirnlh*! .sbufts^ PJ in id (j upon whirh htq mounted 
ne piillevtft .1 and //. The sliaft (J is mounted in hangers which 
ing on the slmh R jonrtniled in the hungers C (\ The eone pulley 
swings Hwaj from A and hv gravity tightyens the eone helt L. Bolted 
to the lN>ttom of tiie rigid hungers is a guide bar / on which slides a 
ke J bearing two vertieal rollers f{ K. The.se [n*ojeet between th& 
ne ptdleys» spanning the lower part of the Mi L which is shifted 
a eahle M that passes over sheaves The adjustable weight P 
\% monnt(»d on the lever Q fixed to the shaft R, This forces the pulley 



134 RUBBER MACHINERY 



SL 

p 




Fig. 128. — The Bixby Variable Speed Drive. 



B away from A and tightens the belt. The belt H drives the shaft G 
and the cone pulley B and the belt L transmits the variable speed to 
the cone pulley .1 and the shaft E. 

A Model Calender Room Plan. 
Fig. 129 shows a typical layout of a modern calender and mill 
room.* The main features are taken from the calender room of an 
existing rubber factory and are applicable to almost any sized installa- 
tion. 

The room is 75 feet wide by 150 feet long, with a l^/^-inch maple 
floor laid on concrete. On either side of the room is located a line of 
six mills with 20 by 60-inch rolls. Each line is driven by a 300 
horse-power motor, with reducing gear, located midway between the 
mills, there being three on each side of the drive. Located between 
the mill lines are twelve 3-roll calenders, with 24 by 66-inch rolls, 
oquii)ped with individual motor drives. A central passageway, 8 feet 
wide, extends the length of the room. 



♦ "A Model Calender Room," by Morris A. Pearson, India Rubber World, 
December, 191Z 
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The drive is with the motor located directly over the line shaft, ^ 
where it is easily accessible. Power is transmitted from the motor 
to the line shaft by cut double helical gears enclosed in oil-tight cas- 
ings. The only part of the drive to extend below the floor is the lower 
part of the gear casing. 

The motor is connected with the reducing gear by a magnetic 
coupling and safety stop, which is operated by hand or foot trips from 
any mill on the line. A magnetic brake used with this coupling is 
automatically applied when it is cut off. The power required for 
energizing a 300 horse-power magnetic coupling is only 2 amperes at 
120 volts, and for the brake 1.75 amperes at 120 volts — both working 
continuously. It will thus be seen that the operating cost is compara- 
tively nothing. 

All line shafting is 6% inches in diameter and is located high 
enough to allow everything comiec^ted with the mill line to clear the floor. 

The calenders have individual drives, each machine being driven 
by a 75 horse-power variable speed direct current motor. The motor 
speed has a variation of 1 to 3 and pennits a delivery on the calender 
of from 5 1-3 to IG yards per minute when running friction and from 
8 to 24 yards per minute when running even. The motor controller 
is connected with a rod trip, located in front of the rolls, for enier- 
genc^y use. 

TjIE BlTTKKLlOlI (\VLEM)EU RoOM LaYOTT. 

The calender room plan shown in Fig. 130, is a modification of 
Pearson's and embodies several special features. This is designed for 
the most ecronomical production from an operating point of view. It 
should, however, be borne in jnind that it would not hold good for 
all classes of rubber mills, since the sizes of calenders and mills and 
the processes of manufacture vary. 

It must be kept clearly in view that materials in process of 
manufacture should move in one direction to and from the machines, 
in an orderly manner, and without waste of time and energj'. 
The essential features are as follows : — 

1. The calenders are located near the windows and the mills 
nearer the middle of the room. The process of calendering, dealing 
with the product in a more finished stage, demands the best light, while 
the function of the mill is merely to warm and soften the gum. 

2. The mills and calenders are placed as near to each other as 
is practicable, to reduce to a minimum the distance traveled in deliver- 
ing the batch of gum to the calender. In minimizing this distance it 
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^t/m. f^ahrto. /^/ntshec/ froa/ucf. 

Fig. 130. — The Bitterlicu Calender Room Layout. 



is iieces^jary to lengthen the distance which the fabric and finished 
product travels. The latter are, however, delivered in larger quantities 
than the rubber batches and therefore have a less number of journeys 
to make. 

3. The central portion of the room is devoted to the storage of 
mixed gum. This allows piling the gum as high as practicable, with- 
out obstructing the light, and since rubber is affected by light, it should 
be stored in the darkest part of the room. While some light may be 
available from a saw-toothed roof with a single story building, it is 
desirable to obtain all the daylight possible at the calenders from the 
sides and from above. 

4. The building should be of one story al)out 20 feet high, 
equipped with a roof of sawtooth construction and spanned by a crane 
the entire width of the building. This would allow quick removal 
of rolls, frames and all other heavy parts requiring renewal and repairs. 
With the mills in the middle, the shafting should be l)elow the floor. This 
can be arranged by building a timnel, or l>etter still, a basement, and 
carrying the foundations of the machinery to the floor Iwlow. Then all 
steam and water pipes would be located in this basement. 



CHAPTER VIII. 

MOLDS, METAL AND RUBBER. 

MOST of the molds used in the manufacture of rubber goods are 
made of iron or steel. Soft metal molds are, however, used to 
an extent, especially in hard rubber work. For special work 
molds have in the past been carved from blocks of soapstone. Their value 
over metal molds, however, is not apparent. Molds of plastic 
composition are also used in dental and stamp work. The strips of 
cloth wound about hose or tires to keep them in shape while curing, as 
well as the beds of French talc or soapstone in which goods are 
buried, are really molds. In a word, almost all rubber goods, except 
clothing and dipped goods, may be classed as molded w^ork. 

Molds made of rubber are also often used. They are sheets of vul- 
canized rubber upon a foundation of heavy duck, the face of the rubber 
bearing the design that is to be transferred, say to a mat or tread. 
Such molds have a supporting edge of fabric and rubber around the 
edges, or are set on an iron plate with supporting edges. 

Rubber molds are made after a German formula that calls for 25 
parts of rubber in solution and 75 parts of white of egg. After the 
solvent has been evaporated, enough sulphur is added to ensure vul- 
canization. The product is said to be full of nerve and to stand much 
wear. 

Rubber molds are also used in lines of manufacture other than rub- 
ber. For example, in shaping celluloid in certain work rubber vacuum 
bags are employed. In pattern making, in candy manufacture and in 
the molding of a variety of plastics such molds are often used. 

The molds used in rubber manufacture are close molds. That is, 
they consist of two or more parts accurately fitted together and are 
lined up with dowel pins or guides. The parts when placed togethw 
form an exact positive of the article to be manufactured. 

^fetal molds are generally made by a manufacturer who is a spe- 
cialist in this industry. Strictly speaking it is a part of the die maker's 
art and requires expert knowledge in the designing and skilled 
mechanics in the making. ]Many molds are made by the rubber manu- 
facturers in their own machine shops, particularly in mechanical and 
hard rubber work where a great variety of patterns are used. There 
is such an infinite variety of rubber molds that only a general descrip- 
tion of the methods used can be given. 
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^faiiy molds are made by simply niiniiiig plates of iron through 
a planer. Others call for engraving or die sinking in metal plates. In 
Dthers the first step consists in obtaining a perfect reproduction of the 
object to be molded. This is turned up from wood or made from an 
original. From this a matrix is made of a plastic substance such as gutta 
percha, wax or plaster of paris. This matrix comes from the model in 
two pieces, each a perfect rei)roduction or intaglio of one half of the 
original model. These two parts are then treated as patterns from 
which sand molds are cast in iron or soft metal. The final molds are 
then machine<l and acc^urately fitterl together and provided with dowel 
pins or guides so that the mold can be separate<l and put together again 
in perfect register. In very small jn-ticles the im|)rossions are duplicated 
several timc»s and plate molds containing several dozen matrices are 
madei This type of duplicating mold is limited in weight as it should 
not be too heavy to handle from the bench to the ])ress. 

Another method is to make the matrices thin or shell like and 
enclose them in cast iron or other metal. The advantage is that when 
the mold becomes worn the shell-lik(» matric(\s can be renewed. When 
soft metal is used this style of mold with a cast iron frame gives the 
best results. 

Mold making by electrical deposition of metals is, on account of the 
plant require<l, possible only in the largest factories. For making 
a mold by this process a model is first made from wax or plaster 
of paris. with wire or iron supports. The model may thus be obtained 
in a single piece or in two pieces. It is next treated to an electro- 
lytic bath of copper sulphate, wh(»re it constitutes one of the elec- 
trodes and receives a coating of copper, the thickness of which depends 
on duration of immersion. The whole may then Ix* coated with nickel 
to protect the surface and so that it can be polished. Jf the model is 
in a single piece a closed mold is formetl ; if in two parts the mold 
will open at one side and the edges of lx)th parts will fit together accur- 
ately. Closed molds are cut into two i)oii:ions by a saw. Molds 
Dbtained by electrolytic deposition are not v(»rv thick or strong. They 
are therefore backed by type metal or phister. This is done by placing 
the mold in a shallow wooden l)ox. The plaster of paris is run into this 
box until full. When molds are recjuired for use under ])ressure they 
ire reinforced by a thick elcx^trolytic nickel deposit, and foundry metal 
is used for backing, instead of plaster. Klwtrolytic molds are easily 
md cheaply made but their use in rubber mills is questioned on account 
)f their lack of sharp edges and ability to wear well. 
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Fig. 131. — The Kcx.kks QincK Ci'kin(. Mold with Solid Cast Iron Frame. 



Portland cement is sometimes usetl as a material for mold mak- 
ing. It is placed in metal tiasks and the desired shape fonned. i 
It is then coated with a layer of soluble glass (potassium alumi- 
num silicate) and chalk, hy which the details are worke<l up. ifagiiegia 
cement can be use<l, resulting in a verv hard and durable mold. Such 
a mold iH'esents smooth surfaces, sharp edges and gives good detail. 

Thk K(i(;KRs (JricK ('riMXO iloLhs. 
The Kggers system of nniking soft metal mold castings for blown 
work is interesting. The walls of molds are often of uneipial thick- 
ness. This causes loss of time in vulcanizing and cooling, extra work 
in handling, uneven vulcanization, etc. Fig. 181 shows one form of 
the Eggers mold designed to do away with this defe(»t. The shells -4 are 
cast from soft metal such as tin, tvj)e-nietal, aluminum, etc. These 
shells are then placed in a female die of corresj)onding sha])e, into which 
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Fig. 132. — The Egger.s Quick Curing Mold with Open Wrought Iron Frame. 
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uale (He is pressed. This swages the metal shell into final shape. The 
aging removes all defects from the interior of the shell and gives the 
rface a smooth, glassy finish. The flanges B, hold the shells in posi- 
u in the cast iron frames C. The two parts of the frame are held 
tether by clamps D. 

The Eggers Open Frame Mold. 
Another form of the Eggers mold is shown in Fig. 132. In this 
3 shells are also made of uniform thickness and are mounted in light 
>n frames. Referring to the drawing, the shells A are formed with 
nges B, which fit into recesses in plates C. These plates are connected 
th the upper and lower frame plates D and E by screw bolts F, 
d the mold sections are clamped together by thumb screws (?. The 




Tvpu AL Two- Part Molds. 

dd shells are cast from soft metal and finished smooth by swaging, 
addition to the advantage of even vulcanization is the ]ii»litncss of 
3 outfit when a number of the molds arc clamped together. The 
is less also, as this type weighs but oiie-lourtli as niueli as the 
iinary kind. 

Types of Metat. Mor^ns. 
Molds for motor tires are usually two-i)art, with a sej)arate core 
ride. The rough castings are turned up on a lathe. If it is, for 
ample, a "Bailey tread," round depressions are milled in the inner 
rface of the mold. For this is used a milling apparatus on a flexible 
aft, the depressions being accurately located by an indexing plate, 
ctreme accuracy characterizes every part of tire mold manufacture, 
variation of more than 0.002 of an inch in the size of mold or core 
•uld mean its rejection. 
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Fig. 133 shows a typical form of two-part mold with core for tires^ 
consisting of the core A and mold portions B and C. The illustra^- 
tion shows a cross section of only one side of the mold. The tire i. 
first built upon the core and placed in the mold, which is then subjectea 
to pressure in a press-vulcanizer. ' ' 

Fig. 134 shows another form of tire mold of special design. In ' 
this the tread portion is formed with an interchangeable segment ring 
A w^ith inclined faces to fit the faces on the mold parts B and C WTien 
the mold parts are pressed together the ring A forces the tread of the 
tire radially against the core and holds the tire in place during ' 
vulcanization. 

Rubber articles, such as stoppers which have knobs or handles of 
irregular shape, often require molds of three or more parts. Fig. 135 
shows a mold for making waste plugs for baths, sinks, etc. The mold 
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Fig. 1v^5. — Type of Fivk-Part Mold. 



comprises five })arts, a lower plate .1 , a ring B, the upper plate C and a 
two-part central block 1), After vulcanization the i)arti? of the mold are 
taken away oJie at a time to remove; the completed plug, which is illus- 
trated at E, 

'Ywv: ]>j.AM) Molding Maciiixk. 

In Fig. lo<) are two views of the Bland machine, which mechan- 
ically feeds the coniiHunid into the molds, lii the illusrr;ition the 
mnc'liiiie is arranged to mold telephone receivers, although it may l»e used 
for niakiiiii' other articles by th(* snbstitution of the proper m»»Ms. The 
drawing on the left is a transverse section, while that on the riulit is a 
longitudinal section. 

Beginning with the drawing on the left, the machine comprises a 
main casing .1, having at the*, toj) a cylinder /> with a piston, At the 
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Sottom is a cylinder D with a piston E, On one side is a cylinder F with 
B piston (t, and on the opposite side is a cylinder // with a piston /. Each 
»f these pistons is reciprocated by steam pressure, which may be admit- 
ted at either end of the cylinder. Inside the casing are three mold sec- 
lions The central one is stationary and the two outside sections are 
dovetailed to the pistons G and /, so that the molds may be opened and 
closed. Above the molds is a stationary block A' with twelve funnel- 
shapeil feed tul)es L which register with the molds. Hetwe(»n this block 
and the molds is a sliding plate M having holes which register with the 




Fig. 136. — Tiik Bland Moluinc. Machink. 



feed tubes. The plate is operated by a lever X iittaclu'd to tlic piston rod 
of a small steam cylinder 0^ so that tlie holes in tlie plat(» nuiy l>e move<l 
out of line with the feed tubes to sto]) the How of cojiqunnnl into the 
molds. On the upper end of the piston ro«l /* is a phite (J which cnr 
ries the twelve cores 7/. On the lowci* cm I <)( xho ]>istoii rod S is a 
plate 7\ into which ar(» thr(»ade<l tjinipiiii: vin\< r tor puckinir tlic coni- 
{K)nnd into the molds. 

Referring to the drawing on rlic right, the romponii 1 is i'c(| into 
the hopper Fand force<l by the screw U into tlic sp.iccs .\ . n-njii wliich 



it pussies into the feed Uihe^ L, the luwer euds of whii^ are doseJi 
hv the }f. I'he pisttJU E is rai^ieti to hring the cnrea into tliemoldu 
whieh iiTL- \\ivu duse*! h^' the moving pistouis. The phite M is theiil 
Jtodred to open thr^ f0idiiyb^.ftiiil the eotnpouEil is fnrced into the inohh 
iHd piieketl l>y the tamping rods T operated liv the piston r. Tr 
nioMs are opened by luoving the pistuus outwardiv, after vvliieli tfi- 

A»iem^W$^ mi MMMm Hv^nm Mo%m. % 
A formmg mA ^wiMiB^izing flpparEtus for making vln^X w vuUm 
wAds or patterna for omanieiital oh j pets, or for proilueiiig metal] 
^ftides by electro deposition, is illustrated in Fi^r* iSI. A k tLt | 
wvimniyAug vessel haviug a hinged eovet B, supplied with l>nlr,^ for 
hermetically elosinii it. Within this vessel is a steani-ehamhereti jiliifen I 
D supported on ]ug« Ji\ This platen lias inlet and outlet pipes F taid (} 
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for su|)i)]ying steam for heating it. A pi[)e // connected with the platen 
1) is attached to an air pnnip (not shown.) The upper surface of the 
|>lalen is provide<l with a nnnd>er of holes / to furnish air communica- 
tion between the steam chand>er and the inner surface of the mold. 
The ])attern J is made of plaster par is or other porous material and ito 
upper surface is shaped to prodnce the desired design. The mold 19 
made from two thin sheets of rnl)l)er, one of which is partially vnlo^ 
ized. while the other is nnvulcanized. The combined sheet K is plsiOid 
upon the pattern J with the |>artia]ly vulcanize<l side up, and the edges 
of the she(»t are cemented to the surface of the platen all around the 
pattern to exclude air from the under surface of the mold. The air is 
exhausted from the platen 1) by the air pump connected to the pipe II, 
and the suction through the porous pattern causes the rubber sheet to 
conform to its surface. Steam is then admitted at about 20 pounds 
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>ressure to the vessel .1 through pipes L, which causes additional pres- 
sure on the sheet of rubber and firmly depresses it into every cavity and 
>utliiie of the pattern, and vulcanizes it. The completed mold will 
retain its shape and is easily stripped from castings of intricate design. 

Cakk of Molds. 

To prevent the articles from sticking, molds are heated and 
brushed over with soft soap so that a film is deposited on the interior 
surface. Another method is dusting with French talc, plumbago or 
powdered soapstone, and in some cases a coat of glycerine is applied. 

IMolds should be kept clean and when they gather scale from the 
sulphur, soap or talc, it should be reuKned. This fouling of molds is 
quite a serious matter and many preventive's have been devised. One 
is to coat the inner surfaces with block tin, which can l)e removed by 
melting when foul. The sand blast is used for cleaning in some mills. 
A smooth talc sand, however, must be employed as a sharp silica sand 
would injure the surface. A circular wire brush mounted on a flexible 
shaft is also a (juick and efficient tool for cleaning molds. 



Motor Dkivex AIold Clkaxkk. 
Fig. 138 shows the Plank motor driven, flexible shaft outfit which 
is often used for cleaning molds. The illustration shows the shaft w^th 




Fig. 138. — Motor Driven Mold Cleaner. 



i circular wire brush. The flexible shaft is attached to the motor by 
1 imiversal joint, which allow's a wide range of movement of the brush. 
The shaft is usually from to 8 feet long. 
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Fig. 139.— Belt Driven Mold Cleanek. Fig. 140. — Sand-Blast Cleaner. 



Bklt Dim vex ^Iold Cleanek. 
ViiT. ];31) allows another form of Hexible shaft driven from an over- 
head eounter shaft. ^lounted on tlie connter shaft is a large sheave 
pulley A over which runs a round belt B, This belt drives the grooved 
pulley C. The weight D, serves to maintain tension in the belt. The 
pulley C drives the tiexible shaft on the end of whieh is mounted a 
circular wire brush F, 

Saxd-Blast Cleaner. 
One type of sand-blast for use in cleaning molds, is illustrated in 
Fig. 140. The device comprises an outer casing A having an air-inlet 
pipe 7/ and an outlet C. to which rubber hose D is attached. The <Mitlet 
pipe (' receives sand from a hopper E supported inside the casing. 
San<l is fed into this hopper through a valve F wdiich is opened and 
closed by a disk G on the rod //. This rod is controlle<l from the out- 
si<](» by the lever /. On the lower (Mid of the rod 7/ is a plunirer 
which clears the outlet pipe in case it becomes clogged. The flow of 
sand from the hop])er /> is controlle<l by a sliding valve A' operated by 
the lever 7>. 
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^Machine Tools for Mold ^Iaking. 

Many rubber mills bave a mold making department tbat h in 
•ality a completely equipped machine shop. The machine tools that 
•e required in such a shop are: 

An 18-inch engine lathe with a three-step cone and double back 
Mir. It has an 8-foot be<l and takes 2 feet inches between centers. 

A 24-inch planer w-ith an 8 foot bed and one or two heads. 

A shaper with a 20-inch stroke and a table travel of 22 by 141/^ 
iches. It has a universal vise that opens lO-'H inches. 

A plain milling machine back gearcnl with a table fee<l of 24 by 10 
dies and a cross feed of 7 inches. ('uiv(Tsal index centers for gear 
i<l worm cutting, spiral milling, etc., are also necessary. 

A 20-inch drill press with power feed and tapping attacliiiient. 
he diameter of the table is IGV2 inches. 

A 13-ineh sensitive drill with a capacity up to a •"».s-inch hole 
hI a spindle feed of 4|/^ inches. 

A 13-inch spee<l lathe with a set-over swivel tail stock and a 
stance of 4S inches between centers. 

A imiversal tool grinder for grinding reamers, cutters and other 
ols. This can also be used for snrface grinding. 

An emery wheel bench grinder and grindstone. 

A sw4ng frame gi*inder that consists of an emery wheel mounted 
I a flexible shaft. 

For soft metal molds, a 2o x 34-inch brass fnrnace with drop 
•ate is required as well as an cHjuipment of iron l)owls, ladle and 
ucible tongs. 



CHAPTER IX. 



VULCANIZERS— GENERAL TYPES. 

IN curing or vulcanizing there are two processes, the hot and the 
cold. In the first the application of heat is as follows : open steam 
heat, hot air or dry heat, hot water, electric heat, hot melted 
sulphur, solar heat and Ultra- Violet rays. The cold cure consists of 
two methods, the immersion of uncured rubber in a bath of chloride 
of sulphur, or the exposure to chloride of sulphur fumes. The appara- 
tus for applying the cure is infinitely varied. For the open steam 
heat there are horizontal vulcanizers and vertical kettles ; for dry heat, 
jacketed vulcanizers; for the "acid" or cold cure, immersion tanks; 
for the vapor cure, vapor chambers; for the solar cure, sunning tables; 
for sulphur baths, heated tanks. All of these general divisions have 
scores of types of appliances for the vulcanization of special goods. 




Fig. 141. — Horizontal Vulc anizer. 



The mainifaeturer docs not know exactly what chemical changes 
occur dnrinir vulcanization. Nor does the baker know what happens 
chemically when he; bakes bread. Experience enables the bread baker 
and the rubber baker to ])roduce ^oods in great quantities that are in 
everv way acceptable. It is probable that for years to come off-hand 
tests for vulcanization will be made by denting with a horny thumb 
nail or by observing the slowly fading tooth marks made by biting a 
sam})lo under test. 
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The method of vulcanization most coninionly employed is the 
open steam cure. What is known as a vulcanizer or heater is used. It 
is built like a horizontal boiler shell with a door at one end (sometimes 
at both ends). In this the goods to be vulcanized are loaded. They 
are wrapped in cloth, buried in talc or soapstone, or confined in molds 
to preserve their shape as they soften before vulcanizing begins. The 
door is then closed and live steam turned in and kept at the proper 
temperature until vulcanization is effected. While vulcanizers were 
formerly made by almost any lH)iler maker, they are today usually 
furnished by manufacturers of rubber nuicliinerv. The standard sizes 
ran from 12 to 84 inches in diameter, and of any length ro(iuirt»d. 

HOKIZOXTAL VrLCAMZKK. 

I The simplest form of live steam vulcanizer is shown in Fig. 141. 
4 is the shell ; B, the steam inlet ; Cj steam outlet ; D, door flange ; 
E, swinging bolts, and //, the door. The carriage track F is set in 
grooved stands riveted to the shell, and moves with the car when 
loading and unloading. 

Vertical VrLCAXizKu. 
Fig. 142 shows the ordinary vertical or kettle vulcanizer, which 
is also of the live steam type. It is a heavy iron pot provided with 




. Fig. 142. — Vertical Vulcanizer. 

L a bolted-on head. It has the usual st(\am gage, inlet and outlet con- 
"""^^ion* and drain pipe. This vulcanizer is so simple in construction 
■\tion explains itself. 
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Horizontal Jackkted Vulcamzek. 
Fig. 143 shows a horizontal, jacketed viilcanizer, having an outer 
wall A, and an inner wall B, Between these walls is a space C, which 
serves as a heat insulator when the open cure is used in the chamber D. 
In the dry heat process steam is introduced into the space C through 
the inlet E, in which case the main inlet F is closed. Pressure valves 
G and H are provided in the inner and outer walls, while drain cocks 
K and L allow condensation to be drained off. The goods to be vul- 
canized are placed on a long car M and run into the heater on the 
track r from an outside track N. The door Q is then closed anrl 
fastened by the bolts R, and steam is turned on. 




Fig. 143. — Horizontal Jacketed Vulca.nizer. 



Dry heat in ordinary praeti(*e means air heated by steam con- 
fined in pipes or in jackets adjacent to the air. In the olden time it 
was, however, customary to have the dry heaters set above coal or 
wood furnaces, the heating being done by the flame on the outside. 

Vertical Dky-IIeat Vi'lcanizek. 
In Fig. 144 is shown a vertical, jacketed dry heat vulcanizer. It 
has two shells -1 and B and is supported in a pit C by the flanges D, 
The hinge<l cover has eye bolts E and is clamped in place by swinging 
bolts. In the cover is a tube F, closed at its lower end, in which a 
thermometer is inserted to record the temperature of the interior. 
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Dry heaters, which are really oven rooms twenty to thirty feet 
long and eight to ten feet high, are also used in certain lines of 
manufacture, such as shoes and clothing. In them the principle is 




Fig. 144. — V'ertical Dry Heat Vulcanizkr. 

the same as in the smaller dry heaters just described. The newer 
types of dry heaters where air under pressure is used are described 
in Footwear, as is also the so-called vacuum cure. 

The Seabl'ky Vulcaxizeu. 
Seabury's hot-jacketed vulcanizer, illustrated in Fig. 145, is of 
the horizontal type, having a heating jacket to assist in keeping the 
steam at a high temperature and prevent it from condensing on the 
walls. The goods are placed in A, surrounded by which leads 
directly from the fire box so that the flames and hot gases surround 
the vtdeanizer and pass up through the flues D into the chimney E, 
Steam is admitted through the perforated pipe F which runs along the 
bottom of the vuleanizer. The usual fittings are a blow-off valve C, 
gage K and thermometer L. The door H is mounted on a roller so 
that it is easily moved. 
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French Vertical Vulcanizer. 
Fig. 146 shows a French type of vertical vulcanizer in which the 
door is provided with a counterweight. When closed, the door is 
clamped to the cylinder by bolts A, hinged at £ so that they can be 
swung quickly into the slots in the flanges. The counterweight C 




Fig. 145. — The Seabury Vulcanizer. 



is adjusted to balance the door, for ease in opening and closing. The 
vulcanizer has a steam inlet D, drain cock E, gage F, thermometer 
G and connection H for a pressure relief valve. 

The Fowler Steam Separator and Vulcanizer. 

The Fowler apparatus, Fig. 147, is designed for uniform vul- 
canization and to prevent the formation of blisters. 

When water is evaporated, gases such as oxygen, nitrogen, car- 
bonic acid and ammonia are freed and pass into the vulcanizer with 
the steam, where they remain as fixed gases and do not condense. 
Fowler's process is intended to remove these gases from the water 
before it is used to produce steam for vulcanization. This is done 
by heating the water, then cooling it, and removing the freed gases. 

The water is sprayed from a supply main A into a closed tank B. 
Here the water and its gases are separated, the gases being drawn off 
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Fig. 146. — French Vertical Vulcaxizer. 



through the pipe C by piiiup 1), The water runs off through a pipe E 
into 'a supply tank F, from which it is forced by the pump G into the 
boiler H, arriving there free from gases. T' is the vulcanizing tank, 
having a pipe / connected w-ith the boiler for the admission of steam. 
Through the pipes K and L, the air can be exhausted from the vulcan- 
izer by the air pump D, 
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Fig. 147. — ^The Fowler Steam Separator and Vulcanizer. 
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The Wittenberg Vtlcanizer. 
Fig. 148 is an apparatus in which the heat and pressure in the 
heaters is varied independently of each other. The low pressure chamber 
is for porous goods, while dense effects are secured in the high pressure 
chamber. 



A and B are two vulcanizers heated by closed st^am pipes C and d 
and connected by pipe H, which has cut-off valve /. Pipe G connoctii 
B with the suction side of the pump E and has a cut-off valve *S. Pipe 




Fig. 148. — The Wittenbekc. Vi lcanizer. 



F connects .1 with the pressure side of the pump and has a cut-off 
valve R. Valves J, A'. L and M are air vent valves. Different pres- 
sures are obtained in the heaters A and B bv operating the pump and 
opening and closing the proper valves. 

(\)NTINrorS PUOC ESSES. 

The usual vulcanization of rubber goods is of necessity intermit- 
tent. It consists of placing shaped articles in some sort of mold, shut- 




FiG. 149. — The Eddy CoxTiNrors Vi ixanmzer. 
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ting the mold in a vulcanizer or press, where it is left for minutes 
or hours, then taken out and opened. It has, however, long been the 
dream of manufacturers to have some sort of continuous process of 
vulcanizing where the goods pass from the making-up room directly 
into a vulcanizing mechanism, through it and on to the finishing 
department without interruption. This has been done in spreader 
"vork and in hose. 



TiiK Eddy Pkockss. 
Fig. 14l» shows a continuous process vulcanizer for curing small 
£Oods. The vulcanizing cham])er .1 contains steam coils B and a damper 
C at the top. A pair of endless chains I) arc connected bv cross-bars with 
a number of perforated travs E hanging from tbeni. The chains are 
driven bv large sprocket wheels (/ and pass into the chamber -1 and 
around the three sprocket wheels F, Power is applied to the belt 
pulley // and the chains are driven as such slow speed that the goods 
in the trays are cure<l while passing through. The operator fills and 
empties the trays at the front of the sprocket wheels G while the 
machine is in motion. 

Cold Ci kk Api'AiiATrs. 
To show how proofed cloth is cure<l by a chloride of sulphur 
solution. Fig. 150 is added here. The roll of proofed cloth is placed 




Fig. 150. — Cold Cure Apparatus. 

in the machine at ^4. The fabric passes around the guide roller B 
and over rollers C C immersed in the vidcanizing solution E E in the 
lead lined troughs D D, By depressing the guide F the fabric is 
brought in contact with* the vulcanizing solution. The treated fabric 
then passes over the guide roller G and around the heated drum H, 
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to hasten the evaporation of the solvent. After passing aroun< 
last guide roller / the cured fabric is wound up on the roller /. 

The vapor cure is done in a great variety of dry heaters, 
and small. A point of difference between the steam dry heatei 
the vapor cure chamber is the necessity for exhaust appliances i 
latter, that the irritating fumes of the sulphur chloride may not i 
the workmen. 

The sun cure, or solarization, is not used on any conside 
scale today. Twenty-five years ago, when '^Gossamer'' rubber 
were very generally worn, the sun cure was universal. The appa 
consisted of tables placed out of doors so that the rays of the sui 




Fig. 151. — French Hot Air Vuixtanizer. 



directly upon the rubbered surface. If the sky was clear the 
was excellent. Vulcanization by dry heat, however, proved so 
more reliable that in time solarization ceased to be employed. 

French Hot Air Vulcan izer. 
Fig. 151 shows a French type of hot air vulcanizer. The 
tank A is closed at one end and has a hinged door B at the < 
Inside the tank is a steam coil C and at each end is a small el- 
motor D, driving a fan E on the inside to stir up the air and : 
tain an even temperature in the tank. A steam jacket may be 
stituted in place of the coils, and the fans operated by belts. 

Repair Vulcanizers. 
In the line of general vulcanizing comes the repair of small t 
goods. In tire repair the small vulcanizers are infinite in numbe 
variety. For small general repair and experiment they are few. 
apparatus shown in Fig. 152 is designed for use by dealers in t 
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Fig. 152. — Repair Vulcanizer. 



Is in repairing such small articles as hot water bottles, air bags. 
The apparatus consists of a table .4 placed above a steam genera- 
B which is heated by gas through the tube C, The generator is 
jd with a gage D which regulates the gas supply so that the required 
m pressure may be maintained for any length of time. The article 
5e vulcanized is placed between the table A and the plate E, the 
ssure being regulated by the weighted lever F, 




"Fig. 153. — Electric Vulcanizer and Tire Mold. 
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The Riddle Electric Vulcamzers. 

Numbers of vuleanizers heated by electricity have been inventa 
in the past but so far they are used chiefly in tire repair. The Riddk 
vulcanizer utilizes electricity both for heating the molds and holdinj 
them together in the place of the usual clamp. The principle of this 
invention was applied to a number of different forms of vuleanizers, 
three of which are illustrated and described herewith. 

Referring to Fig. 153, A and B are two halves of a tire mold in 
which the tire C is placed with an annular key or ring D j)rojeetiiig 
through it at the base. Inside the tire is an inner tube E which ia 
inflated to hold the walls of the tire against the mold. Inside the tube 
E is an annular electric coil l\ which supplies heat for vulcanization. 
The ends of the coil pass out through the tire valve opening C to the 
source of current. 




Fic. 154. 



Fig. 154 shows an application of two electric coils in which one 
coil is used for heating and anotlier for clamping the molds together. 
At // are shown the coils for heating the tire B, C is a solenoid or 
electro-magnet, which draws the plates / of the toggle joints together, 
forcing the levers J downward and clamping the mold together. In 
place of the heating coils, magno-thermal coils may be used both for 
clamping the molds together an<l for supplying heat. 




Fig. 155. 



Fig. 155 shows the application of both heating and magnetizing 
coils to the horizontal type of vulcanizer. Between the shell A and 
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iig B is a heating coil C eoiinecteil with the source of current 
:enuinals D. Tlie magnet coils E and F are place<l in grooves 
oor G and shell ring A, an<l when energizcnl they hold the door 
closed. 

SlLPIIUU I^ATII. 

te sulphur bath for vulcanizing pure gum goods is a verv simple 
mce. It is an iron vessel, lead lined, arranged so that it may 
3d enough to melt the sulphur. It is also fitted with an exhaust 
' carry away and deposit the sulphur fumes. l>v keeping the 
• molten and by occasionally removing the scum, continuous 
vulcanization may ])e carried on as tlicrc is no opening or 
of heater doors. The goods after th(* cure nuist he treated 
'da solution to remove the surface sulj)hur. 




Fig. 156. — The Adamson Sklf Sf.ai.ini; Dook. 



Other special vulcanizors will he found in the vjirious chapters 
ed to their own lines of work. 

V L'LCAXizER Doors. 
Quick-closing devices for vulcanizer doors have come into vogue 
' generally in the past few^ years. The idea is not new, however, 
tal vulcanizers by the score were long ago fitted with quick closing 
opening devices. To an extent also in English, German and 
erican factories, vulcanizors were fitted with variations of the sim- 
liinged bolts. There wore the bayonet lock idea, the wedge door. 
Ten years ago the veteran rubber manufncturer, Franz 
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Fig. 157. — The Williams Quick-Locking Door. 

Cloiith, patented a system of bolts that fastened by wedge faces instead 
of screw threads. Some of the later and generally accepted forms of 
quick-closing doors are described below. 

The Adamsox Sklf-Sealino Dock. 
In the Adamson vulcanizer, Fig. 15G, A is the shell and B tlfel?^ 
head. Extending from the lower half of the flange C is a lip D with 
a concentric groove E, into which the lower half of the door fits. On 
the upper half of the door is a similar lip F with a concentric groove 
G which fits into the upper half of the flange C. In the face of the 
flange C is an annular groove // containing a packing ring J. Through 
the opening J, steam or water under pressure is forced into the groove 
behind the packing. To close the vulcanizer the door is lowered into 
the grooves E and G and the steam or water pressure turned on behind 
the packing ring. 

The Williams Quick-Locking Door. 
Another quick closing and locking door is shown in Fig. 157. In 
this case the door A and shell B have flanges similar to those in which 
l>olts are used, but the door is held to the shell by a pair of grooved 
semi-circular rings C which fit over the flanges when the door is closed. 
The rings C are hinged to the top of the door and have rollers D which 
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in on the vertical guides E when the door is lifted, thus forcing the 
ngs outward and away from the flanges. The door and grooved 
.ngs are supported by cables F and attached at their upper ends 
> the ring H, The cables F are shorter than G so that the rings C 
•'ill be pulled outward away from the door, which is then lifted by 
able G. To lock the door, it is lowered in front of the heater; the 
ings C join at the bottom and the lower ends are locked by a lever /. 
To seal the door, steam or water pressure is forced behind the packing 
ing J through the pipe A". 

Hydrai'lic Door Closixc; Device. 
In Fig. 158 is shown a German type of horizontal vulcanizcr in 
diich the door is hydraulicallv sealed. The head A and door li arc 





Fi(i. 158. — Hydraulic Door Closing DEV^CE. 

planed off and fitted with a packing joint. The d(K)r is suspended 
l»y a cable C which passes over pulleys D and ])cars a counterweight E. 
The door is cast with projections F having slots which tit over the 
?nds of the rods G when the door is in place. On top of the vul- 
^anizer is a hydraulic cylinder H, the piston / of which bears a cross 
roke J. This yoke is connected with levers A" pivote<l to the sides of 
he vulcanizer at L and operate the vertical yokes M. To close the 
loor it is lowereil so that the slots in the arms F fit over the ends of 
he rods G. Then water is admitteil to the cylinder //. raising the 
ioke J and the levers K, and forcinir back the yokes .1/ nnd rods G, 
This forces the door tightly against the end of the heater. 
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TriK SijAW Door l.f>CK. 
xiiiother ty]>e of quit*k-Io(*kiii^ c|iM*r, dt*;4l|nitH] hy Sluu\% it* sliuwu 
fijy^. 15fi, 'J Ire tlrawiii]2 on the left bIiows the dwr m plaue. while 
fin riirht is ii scN'tioii thrrmjrh ihv of/riter of the iltMir uiid Imdy. On 
loutCT ('11*1 of thetiltdl r ij? ji hiniyy rinfc /> with a ^^roove contiuning 
^cking rin^; E, Tlio rin^ I) ^upportB oi^ht thrust bloek!^ F having 
^t^htiped hiETs ii whk4i txvv ihtjtif*tiihlp kiiiptutUinilly by s^et-screws 
RtvetCil to the outside of tiie tltjor / is a heavy ring J havin|i: a 
ing nfHin which revolver the hvteh riiij^ K. This has e*ight walge- 
l»l<K*ks I,, which oti^iasre the hiiiH ff wIumi the rin^ \^ tnrncH] by 



Fiii. 161,— The Williams Boltt-ess Heau. 

tlu' Wkiug ]cv*L*r J/. I'he hinges X are attached to the doc»r by adjust- 
iWe kdtg fK which allows the hinge connection to be made without 

Iing after locking the d*)tin 



The Briduk '*AKiiox-Wn.r4AMs'' Doou. 
Fig, 16U illuHtrates a cjaick-c basing door, which is raised and 
red by a rark an*l pinion niovpinent operatt*<l by a pair of hand 
The ihjor or ''head'" fountervveighted and slides in machined 
'js. The ^hell Hug, against whir*h it fits, has a cirenlar groove 
iniitg a U-shaped packiitg ring with a wedge shnped extension, 
n. air or water nndor pressure Is a«iniitted liehind this packing, 
'0tt?ea it against the door, sealing tlie vn!cania:er. When steam i§ 
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turned into the vulcanizer it presses the wedge extension of the pack- 
ing ring against the inner face of the door, thus effecting a double seal. 

The Williams Boltless Head. 
This head, adapted to l)e attached to the lx)lted-on door to convert 
it to tlie quick closing tvpe, is illustrated in Fig. 101. The shell 
ring to which the door is hinged is bolted to the old shell ring. The 
door rotates on a trunion at its center, supported by an adjustable 
bracket hinge. The shell ring and door have a series of projecting 
lugs and a wedged-shape packing ring. The door is turned bv an iron 
bar forcing the door lugs under those of the shell ring. This locb 
the door and the internal steam pressure acting on the packing seals 
the joint. 

The Allex Door. 
A (juick opening door that can be fitted to any vulcanizer door 
frame is shown in Fig. 102. It swings on a vertical axis, suspende<l 




Fk;. 162. — The Allen Door. 



l>ctwcen two ball bearing arms which are hinged to the head flange. 
The door thus closes squarely against the packing. It is locked on the 
inside by three groovecl segment rings, pivoted at one end and moved 
by tangent bolts attached to the free ends. The bolts are operate<l 
from the outside by turning a short shaft which projects through the 
center of the door. 



CHAPTER X. 



SEIZING PRESSES, S(4{EW AND HYJ)RAIJLIC. 

mplest form of vulcanizing press is the small single screw 
with one opening for molds, from six inches square and 
d, with the upper and lower plates chamhereil for steam, 
is used for curing everything in the way of small mold 




Fk;. 163. — Knock Press. 



)ress is shown in F'ig. The two platens .4 and B 

for steam and made sufficiently strong to withstand it 
100 pounds per square inch. They are usually 12 to 15 
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inches square. The upper platen is suspended from the screw C, 
which is threaded through the upper part of the frame. The hand 
wheel is made heavy and has a clutch in the hub, enabling the operator 
to apply a series of hammer blows to the screw. For this reason it 
is known as the ''Knock Press." 



Small Standard Press. 
The common form of 20 x 20-inch screw press has the following 
principal features: A lower steam platen which has a finished upper 
surface is supported by a frame or table. This platen supports four 
heavy bolts that carry the head and are rigidly attached to it. The 
upper movable steam platen has a finished under-surface and is attached 
to the lower end of the screw. This platen has offsets at the cor- 
ners which act as guides. The screw passes through a threaded 
nut in the center of the head and is provided with a hand wheel at 
the top, by which the press is opened and closed. 




.1 • '^^'^^ 
Frc. 164. — DouHLE Sckew Press. 
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DoL'BLK Screw Prkss. ' 
As a rule, ^rew presses are of small size, but by using two or 
re screws working through worm gears, large platens may be 
ployed and considerable pressure exerted. The press shown in 
164 is a German type in which high pressure is obtained by 
rm gears. Referring to the drawing, the flower platen A is sta- 
nary, while the upper platen 7^ slides on the four columns C, and 
raised and lowered by the wonn gears D, which are turned by the 
nd wheels E. The worm gears turn the internally threaded nuts F, 
bich fit the vertical screws G at the upper ends of the columns C, By 
is means the upper platen is raised and lowered. The platens are 
lambered for steam, with inlets II, outlets / and pressure gages K. 

Toggle Joint Press. 
Toggle joint presses are made in sizes from 12 x 14 to 66 x 72 
aches. This type of press is shown in Fig. 165. It has three steam 




Fig. 165. — Toggle Joint Press. 



^eijs ^-1^ j^jjj ^j^g center one being suspended from the frame 
'^/'ttatable bolts. The lower platen rests on a heavy base plate 
^^^&ic^ by four colunnis. The upper platen is raised and lowered 
of toggle joints operated by right and left-hand screws D and 
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Ej and a pair of hand wheels F and G. The press has an indicator 
JIj which shows the amount of pressure exerted on the molds between 
the platens. 

Hydraulic Pbesses. 
Hydraulic presses are made in standard sizes. Square presses 
with single rams are manufactured in the following sizes: 12, 18, 
24, 30, 30, 40, 48, 52, 00 and 72-inch. A standard 36 x 30-inch 
square hydraulic press has one 12-inch ram which fits in a vertical 
cast iron cylinder having a base which supports the four steel cohmins. 
The top of the cylinder is counterbored to take a U-shaped packing 
and has a removable packing flange bored to the size of the ram and 
attached to the cylinder by bolts. The ram has a flange, which is 
bolted to the follower plate or lower steam platen. This platen is 
30 inches square, live inches thick, and is chambered for steam. It is 
cast iron, with a smooth finish on the upper side, and has bearings for 
the columns to guide the platen as it is moved up and down by the i 
ram. The top platen is fastened to the four steel columns which | 
support it. It is finished on fhe under side, chambered for steam 
and has the same construction and dimensions as the lower platen. 
Both the top and follower platens have steam connections, and the 
cylinder has a hydraulic pipe connection and valve. 
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Single ram hydraulic vulcanizing presses are built with additional 
steam platens faced off top and bottom to form several vulcanizing 
spaces. These are termed multiple presses. In these the columns 




Fig. 167. — Adam son Singlk Ram Press. 



are made longer and the additional steam plates are held at fixed dis- 
tances apart when the ram is lowered. 

The Swan-Xeck Pkess. 
Fig. 166 shows a simple form of a small hydraulic press. The 
ram operates in the cylinder A which is cast integral with the frame B. 
On the head C of the ram is attached one of the steam platens D, 
while the upper platen E is attached to the frame. Steam is applied 
through the pipe F, and exhausts through pipes G and the trap H. 
Water for operating the ram is supplied to the cylinder at 7. 

Three Platen Press. 
This type is shown in Fig. 168. It has an adjustable platen B 
interposed between the platens A and C, which are supplied with steam 
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Fic. 168. — TuKEE: Platen Press. 



tlirough tlie inlet pipe I). At the opposite side of the platens the 
steam exhausts through the pipe E. The pipes F and G supply steam 
to platens B and C^ and have swing joints which allow them to be 
moved vertically. The heavy construction of the frame, plunger and 
bolts for the head, is typical of this type of press where very high 
pressures are obtaineil. 

The Gax(j T^ckss. 
For vulcanizing long articles, such as rubber matting, sheet pack- 
ing, belts and similar pnxlucts, the gang press with continuous heating 
platens is used. In Figs. 170 and 171 the four separate hydraidie 
cylinders -I are operated simultaneously from the single water line B. 
Attached to the heads of the plungers C, is a continuous platen i?, 
which has a steam inlet and outlet at E. The upper heating platen F 
is also continuous and has a steam inlet and outlet at 0, In order to 
move the article to be vulcanized in and out of the press, a traveling 
table // is emjdoyed. Extending along each side of this table is a 
toothed rack which engages a pair of g(»ars / o])(»rated by the crank 
A'. As the table is moved outward, it rests \\]um rollers J placed al)ove 
the table L, 
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The Adamson Vulcaxizer Press. 
. 173 illustrates a vulcaiiizer press in which the shell E is a 
lamber and also a support for the head. It consists of a letter 
a shell E and an upper flange R, which support the head L 
ige and head have lugs // and J which lock the head in place 
is given a turn. The joint is made steam tight by an expand- 
dng ring A". The uprights L support the head when raised 
chamber E is drained by the pipe (t. The ram A operates in 
ider B which has hydraulic connections at C, The upper end 
am has a platen D that supports the molds. To operate the 
le ram is raised, lifting the cover, which then rests on the 
I L. The ram is lowered as the molds are placed upon the 
mtil the chamber is filled. The head is locked in place and live 
turned on at M. The hydraulic cylinder is suspended in a well 
he press-vulcanizer rests on the floor. 

The Fillinuiiam VuLCA^•IZEu Press. 
the hydraulic press shown in Fig. 174 the head is forced 
ainst the molds, while the ])laten which supports them is moved 




Fig. 169. — The Parrel T\vo-R\m Press, 
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independently of the head and the steam chamber. It consists of 
hollow stationary column C bolted to a heavy bed plate. The stationa 
rani D is attached to C. The cylinder E has stuffing boxes at ea 
end and reciprocates on C and D by hydraulic pressure applied 
F or N acting on the head D. The bolts S are attached to E and the 




Fig. 170. — The Gang Prkss. 




I*'iG. 172.— Ber.storff's Seven-Pi.atkn Pri 
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ends engage slots in the cover P, These slots open into holes 
h which the bolt heads pass when the cover is raised, 
he steam jacketed chamber A has an upper flange L through 
the bolts S pass. It moves vertically over the column C. On 
)per end of this column rests a platen // which supports the 
/. It is attached to the upper end of a ram J which reciprocates 




173. — Adamson Vulcanizer Press Fk;. 174.— The Fillingham Press. 



?o operate, the cover P is turne<l by the han<l wheel () which 
^ges the lugs M and clears the bolt \m\ds so that the cover is 
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raised and suspended l>y hook V. Water under pressure is a<hi 
at (t, below T), forcing down E which lowers the chamber A unti 
platen II is exposed at the top. The molds are then placed up 
and water admitted at h\ above I), whicli forces up E and raise 




Fig. 175.— KxdiJSH \'ui.<. anizkr Prkss. 



chauil>cr .1. The cover is then locked in i)]ace and the space bel 
the molds and cover is taken up bv operatinir the ram J. The < 
ward pressure is then applied and steam admitted to the heat 
jacket as <lesired. 
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The Shaw Horizontal Vulcamzkr Press. 
Another type of hydraulic press vnlcauizer is shown in Fig. 170. 
5 used for curing solid tires made in straight lengths of alx)ut 15 
It may be used, however, for vulcanizing any kind of nibber 




Fic. 176. — The Shaw Horizontal X'ulcanizkr Press. 




Fig. 177. — The Perrin Hinge Table Press. 
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goods that recjuire long molds. It comprises a horizontal shell A, 
seven hydraulic rams B, six long molds C and power driven roUen 
for conveying the molds into the cylinder. The rams are all operated 
from a common water line so that they work in unison. The molds C 
are lifted on a car D (only part of which is shown) and moved to the 
front of the heater, and the shafts E and F are coupled by the jaw- 
clutch //. The bevel gears G drive a series of horizontal rollers J, so 
that when the shafts are rotated by the belt pulley /, the molds are run 
into the pi*ess. The molds, which are separated to allow circulation 
of steam around them, are then subjected to heavy pressure by the 
hydraulic rams, after which steam is admitted through inlet pipes A'. 
After vulcanization the shafts E and F are reversed and the molds 
run out. 

HVDRAI LIC AcCrMVLATOKS. 



It is common practice to have in the hydraulic system an awumu- 
lator for storing water pressure. It regulates the action of the |)uni]) 




Fk;. 17(S.— Thk Thropp Swing Taiii.e Press. 
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and keeps the water pressure constant. It is more economical to 
employ a small pump working under a unifonn pressure all the 
time than a large pump part of the time. For low pressure, a 
tank placed at a certain height above the work will give sufficient 
pressure. But to supply high pressures by gravity only would require 
a tank a quarter of a mile high, and for this reason the acx?umulator is 
employed. 

It is a vertical cylinder closed at one end and having a ram work- 
ing through a stuffing box. The ram carries a load of iron weights 




Fig. 179. Accumulatoks. Fig. 180. 



on a platform suspended from its head. Sometimes a tanlv is employed, 
into which slag, stones, brick, etc., are thrown to make up the rc(iuire<l 
weight. The accumulator should be placed as near the pump as 
possible. The intensifier is a modified form of accumulator. It con- 
sists of a piston operating in a cylinder, the piston rod ])assing through 
a stuffing box in the top of the cylinder, and workintj in a second 
smaller cylinder above the main cylinder. Water enters tlu? larger 
cylinder and forces up the piston working upon the upper small piston. 
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The intensified pressure is delivered from the small cylinder. The 
ratio of areas of the two pistons gives the degree of increase of pres- 
sure produced. 

Fig. 179 shows an accumulator with a tank A for containing 
weights. When the plunger B reaches its maximum height, the edge 
of the tank, A lifts the lever C, and by the chain D the lever E is also 
raise<l. This closes the valve F and stops the pump until the amount 
of water in the accumulator is reduced by use, when the pump starts 
again. 

Fig. 180 shows another fonn of accumulator, in which .1 is the 
cylinder, B the plunger and C the crosshead from which a platform 
is suspendeil by four bolts E. Upon this platform are placed the 
required number of iron weights. When the plunger reaches a ce^ 
tain height the crosshend strikes against a stop attached to a chain and 
closes a valve })laced in the line between the pump and the accumulator. 




Fid. 181— Farrel Multiple Ram Belt Press. 



CHAPTER XI. 



TUBE MAKING MACIIIXERY. 

RUBBER tubing for many years was made wJiolly by liand. It 
rau in length from 18 inclies up to ir> feet. Tlie liand pro- 
cess was as follows: 
The stock for the tubing was calendered (luite thin on cotton 
sheeting, which, as fast as spread, was wound n[M)n a wuoden shell. 
The table upon which the tnlnng was made was zinc covered and very 
smooth and level. The roll of sheet rubber hung in a rack consisting 
of two uprights, with bearinjiis for a horizontal bar running through 
the shells. The foreman of the tube makers with a clean, square 
stick, a trifle longer than the width of the sheet, drew a sheet of rub- 
l:>er off the roll upon the table while one of his assistants wound the 
cotton sheeting off upon the second shell. The shcM't of rubber was cut 
off the roll, leaving it a little more than 15 fei^t in lenfrth. The tube- 
makers then gathered in their places, all on the sanu* side of the table, 
tlie cutter standing farthest from the roll. The further edge of the 
rubber sheet was secured to the table to ])revent sli])pin^. 

The mandrels or wires, which formed tlu* cores of tlu* tubes, were 
laid upon a table at the back of the workers. I'hey were previously 
treated to a coating of soft soap, and dried, after which a light coating 
of cement made of mixeil sheet and naphtha was brushed over them. A 
wire was laid upon the edge of the sh(»et, which had previously been 
trimmed by the cutter. The four tube makers struck it gently to stick 
it to the sheet. It was then raise<l free from the table and the sheet 
rolled around it three or four times, gagc^ in the hands of the workers 
determining its size. The cutter then, wetting his blade, went to the 
further end of the table and walking backwards, by a single long sweep- 
ing stroke cut the tube free from the sheet. After Ixung rolled for- 
ward and back several times, and })ossible blisters pricked, the tube 
was deposited upon the rear table, which was upholstered with a mat- 
tress of cotton cloth to prevent the unvulcanized rubber from flattening. 
The same process was repeated until the entire sheet was use<l. 

Then came the wrapping of the tubes in cloth. Long strips of 
cambric, muslin or other fine cloth were wet and laid upon the rear 
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table. The end men, taking the top strip, lifted it over and stretched 
it upon the zinc table. A tube was then laid upon the cloth, the edge 
lapped over it, brushed dowTi with the fingers, drawn tight, and with 
a quick roll wrapped securely. The wrapper was further tightened 
by rolling, either with four short boards, or with one long, fifteen- 
foot board. An iron pan, upon which was laid a thin mattress of 
coarse cloth, received the tubes for the vulcanizer. They were packed 
in layers, three — sometimes four — deep, depending upon the size of 
the tube and the weight of the mandrel. 

This process was so slow that it was soon superseded by the 
mechanism known as the tubing or spewing machine. Briefly descril)ed. 
this consists of a horizontal cylinder, jacketed to hold steam. Fitting 
this cylinder is a powerful worm or archimedean screw, and at one 
end of the cylinder is an opening into which the rubber is fed. At 
the other end is a die through which the screw forces the plastic rubber. 

The principle upon which the first rubber tubing machine was 
constructed is still followed. The application, however, is so much bet- 
ter understood and so many changes have been made that the latest 
tubing machines vso far excel them in productive capacity and general 
usefulness that the change from the old machine to the new is of more 
economic importance than the first radical change from hand work to 
machine manufacture. For example, with a single perfected tubini' 
machine, it is possible to make plain, corrugated and soapstoneil tiil»- 
ing, solid cords, wagon tires, mnltiple tubes, wire and fabric insula- 
tion, etc. 

Staxdakd Ti bixg Machines. 
A modern tubing machine of the standard type may be describe*! 
as follows: 

The horizontal cvlin<ler is solidly attached to a cast iron stand or 
pedestal. The inside is smooth finished and is usually lineil with a 
bushing which can be replaced when worn. The cylinder is chambercil 
for steam and water for controlling the temperature. At its rear eiul 
is a solidly fastened bearing to withstand the heavy end thrust of the 
stock worm. 

The stock worm is a spirally grooved arlx>r working inside the 
cylinder, which kneads the rubber compound and forces it forward. 
Projecting through the thrust bearing, it extends beyond the machine 
to carry the driving gear. At the front end of the cylinder is attached 
the stock head, holding a removable die which forms the outside of the 
tube and also a guider for forming the inside of the tube. This stock 
head is also chambered for steam and water circulation. There is also 
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ichecl to the frame of the machine an adjustable bracket, which 
>port8 ou a roller the driving end of a delivery apron. This apron 
Ties the tube avvav from the machine as it comes from the stock 
id. 

These machines are also built with a cylinder to hold powdered 
ipstone, with inlet and outlet for an air pipe which conveys the 
wder up through the machine head and to the inside of the tube. The 
es and girders for forming the tubing are n^movablc. 

Fig. 182 shows a longitudinal section of a tubing machine. The 
iportant part^ are the steam chambered cylinder F ; the worm L, with 




Fig. 182. — St.-\xd.\rd Tubing Machine. 



9 thrust bearing shown at the right hand end ; the head E ; the die /?, 
id the core (?. The rubber is fed through the opening .1 and is forced 
>rward to the die B by the screw which is rev()lve<l by tlie gear I), 
he head E, to which the die is screwed, is bolted to t\ A core (r. fixed 
) the adjustable bridge //, projects into the center of the die. Steam 
r water is admitted to the chambers K in the screw casing and the die 
older. 

The Koylk Tubixo ^lAdnM-:. 
Fig. 183 shows one of the later types of American tubing machines, 
equipped with motor drive, heating and cooling compartments, soap- 
stoning tank and adjustable takeoff mwhanism. This machine, with 
various types of dies and die holders, is used for making rubber tub- 
ing, insulate<l wire, jar ring tubes, solid tires, and also for covering 
tubular fabrics. The head .1 and cylinder B are similar to those parts 
aiawn in Fig. 182. The machine is driven by a motor C through a 
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pinion driving a &pnr gear E jounuiled in tin:* ht)n&iiig F. A innlnii 
on this shaft n*volvo{§ a large gear kovetl to the wonn shaft* The dnr^ 
ing gear m eiielose*! hy a guard to protect the opera lor. 

Tubing, it issues from the die. is sioft and liable in lUjurv 
Until vnleauized it must be handled with t^are to avoid i^tretehinfl: 
tieforniin^r* The tul)0 m therefore deliveretl upon a horijtontal 1^ 
running over a pnlley // dii'eetly in fmnt of and slightly below 




Fjg. The Rovle Tubing Maihine. 



die, The pulley // ig provide*] with a ispeeil n*^ulatiiig maclitm 
contrtdled by the hand lever /. Power for driving the apron is ta 
directly from the driving shaft extending throngh tlie hou.^ing 

Til prevent the tube from eolhipsing and the inner walls f 
adhering to each other, piiwderetl soapBtoue is form! into the tube 
it is formeri by eonjprt?^^fied air* The a^mpstone is plaml in the tank 
whieli ha.^ an air inlet N and n tn!»e R for f-on^Tviii^ tin* soapstoue to 
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ie. The tank is only partly filled with soapstone, leaving a generous 
ir space. As the soapstone mixes with the air it is carried to the die 
nd blown into the tube as it is formed. 

Motor Drive. 

As in other branches of the rubber industry, motors are fast tak- 
ing the place of belts for tubing machines. The best method is to make 
the motor and machine a unit by mounting both upon a sub-base and 
driving through positive gearing from the motor to the driving pinion 
of the machine. The sizes of motors vary. For the smallest machine, 
making tubing ^2 i^^^h in diameter and under, a motor of 2 to 4 
borse-power is required; for a machine making tubes up to 1 inch in 
iiameter, a 5 to 8 horse-power motor is employed, ^fachines making 
iibes up to 3 inches in diameter recjuire a 15 to 18 horse jx)\ver motor. 
Larger machines, for jar ring stock, solid vehicle tires and large sizes 
hose lining, require a 20 to 25 horse-power motor. 




Fig. 184. — Allen Double Tubixg Machine. 



184 



RUBBER MACHIXERY 



The Allen Double Ti bixg Machine. 
The Allen machine, shown in Fig. 184, is really two machines in 
one, the cylinder A containing a right and left worm B. When rubW 
stock is fed into openings C and D, the worm forces the stock to the 
center and out through the die in head E. A chest F provides steam 
and water connections for heating or cooling the stock as it passes 
through the chambered cylinder. The shaft of the worm extends 
through the end bearings and carries a fly wheel G at each end. The 
worm is bore<l for water circulation. The machine is driven by an 
electric motor J through reducing gears, which are enclosed in the 
case K. 

The Kay Tubing Machine Feeder. 
Fig. 185 illustrates a tubing machine equipped with a pair of 
feeding rolls, which force the rubber into the cylinder more quickly 




Fig. 185. — The Kay Tubing Machine Feeder. 



and under pressure. The cylinder A and feeding screw B are prac- 
tically the same as in the ordinary tubing machine. The feed rollers 
C are placed on the cylinder above the feed opening D and are inclined 
at an angle of about 30 degrees to the horizontal, to reduce friction. 
The hopper J) is made equal in length to the diameter of the cylinder 
.1 and eciual in width to the pitch of the worm B, thus providing uni- 
form feeding. 

The ^Iaiioney Striped Tubing ^Machine. 
Fig. 188 shows a device for making striped tubes. The machine 
has an outer cylindrical shell A, within which a sleeve B rotates. This 
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eeve has a eontmuoiis spiral feed channel C, Within it is a second 
jiral feeder D, these two being separated hy a sleeve E, A chamber 
? receives the rubber compound forced into it from the groove C. A 
hamber H receives the compound from the spiral feeder D, The die / 
8 in the form of a plug with ribs which make it fit into the opening 
B the center of the die carrier. This leaves a spac^ between these 
two parts, divided by the projections on the die and in the holder. 
Extending from the outside of the cylinder to the center of the die 
hpMer are four stems «/. These have l>evel gears M on their outer ends 
and are rotated by the bevel gear K on the outside of the casing. On 
the inner end of each stem is a stripe forming die projecting into the 
opening between the die holder and the die. Each of these stems 
has an aperture which, in a certain position, forms a continuation of the 
opening G from the feeder B to the die. 

Compounds of different colors are placed in hoj)pers and forced 
into the chambers G and 77. Strips of one color are forced from the 
chamber 77 through the openings between the ribs of the die; strips 
a different color issuing from the chaml>er G filling the spaces 
^tween the first set of strips. Thus, the machine assembles strips of 




Fig. 186.— Tubing Machine with the Kay Feed. 
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V\(\. 187. — Thk Bridge Tubing Machink Feed Open. 

compound of different colors, adhering at tlieir edges to form a compJefe 
tube. To j)ro<luce stripes with a wavv effect, the feeders are mounted 
so as to oscilhite on their axes. 

The VooiniKKs TrBix<} Die. 
Tn the manufacture of cliea}) tubing, particles of metal sometimes 
form defet^ts or leaks. This is prevented in the die illustrated in Fig. 
181). The drawing on the left is a longitudinal section of the head 
of a tubing machine. The lower drawing on the right is an enlarged 
section through the die, while the upper drawing is a cross-seetioii. 
A i.s a worm which revolves in the cylinder B, C is a steam- jacketed 
head attached to B, supporting the die. D is a core-sustaining bridge 
fitted to the head C. This core-holder has a hub, connected to its outer 
rim by three arms, providing spiral passages for the rubber compound. 
The die E is held in position by the spacing block F and the nut (7, 
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Fig. 188. — The Mahonkv STkiPEn Tubing Machine. 



these parts being centered by set screws J. A core // is screwed into 
the core-holder D and projects into the die E, A tapering circular 
thimble / is located in the passage through the forming die. This 
thimble divides the rubber compound as it is forced through the die, 
forming two tubes. After passing tlie thiml)le the two tubes are united 




Fic. 189. — The Voorhees Tubing Die. 
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into one. Any particles of foreign material are thus confined to the 
inside or the outside tube and cannot extend more than half way 
through the total thickness of the finished tube. 

The Dewe Hammerixg MACHI^^E. 
The machine, illustrated in Fig. 190, forms a strip of sheeted 
rubber into a seamless tube by drawing the edges together over a man- 
drel and joining them by a series of rapid blows delivered by a small 
trip hammer. With freshly cut stock a seam may be made without 




Fig. 190. — The Dewe Hammering Machine. 

cement which will withstand as much strain as any other part of the 
tube. The machine will produce either butt or lap seam tubes. The 
tube is started over the mandrel by hand and the hammer A set in 
motion through belt pulley B. As the hammer welds the seam, the tube 
is pullet! through C in the plate D, This plate has eight openings for 
tubes of as many ditferent sizes, and other plates may be substituted for 
other sizes of tubing. The machine shown o(»cupies a space about a foot 
square and stands about 26 inches high above the table. 
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The Turxeu Tibincj Machine. 
The Turner machine for forminor a strip of sheeted rubber into 
tube and cutting it into lengths, is ilhistrated in Fig. 191. Strips of 
libber of a proper width, and with edges solutioned, are fed into the 




Fig. 1^. — The Tuknkr Tubin(; M'achtn'e 



uachine on the upper surf nee of the belt .1. They are passed around 
he drum B, throuirh a closing die at 0, where the edges are abutted, 
losing the strip into a tube. The tube then passes through the presser- 
olls / and J , which roll the seam down. From the presFcr-rolls it is 
ed to the cutters wliich are operate! intermittently bv cams and 
ut the tube into the renuire:! Imiiiths. Vvoin tbc cutters the tubes are 
arried forward upon the belt H to any convenient point. 
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through the tul>o at siurh a rate as to keep it from collapsing. To reiiK 
the stickiness of the inside walls, powdered chalk is mixed with 1 
air and blown through. 

The Bikmixoham Stock Shear. 
Fig. 1J>4 illustrates a shear for cutting tubing and small m( 
stock. The cast iron frame is lx)lted to a bench and has two uprigl 
in which swing two levers pivoted to each end of the shear kni 
This is operate<l either bv hand or foot lever. A hard wood strip p 
tects the cutting e<lge. 

TiiK ExcELSH)K Stock Cutter. 
The machine shown in Fig. 11).") cuts tubes or round stock in sb 
lengths. The two side-frames and table grooved for ten tul>es -< 
bolted together and support the feed rollers, cutting knife, and the cj 
and driving shaft. The machine is bolted to a table and is belt drivi 
On the drive shaft bctwo(»n the frames is a cam that operates the c 




195. — The Excelsior Stock Cutter. 



ting knife. On the end of the drive shaft is a cam that operates tl 
feed rollers through adjustable levers and a ratchet wheel. The stoi 
is fed forward the rocpiired distance bv the feed rollers. The cam ( 
the driving shaft operates the reciprocating knife which cuts off tl 
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stock. The operation of the machine is continuous and rapid. It can 
be adjusted to cut off various lenp:ths of stock. 

TuE Holmes Stock Cutter. 
Fig. 196 shows a three-speed power cutter, for cutting stock from 
a tubing machine into suitable lengths. The rapidly revolving cam- 
shaped knife severs the stock with a shearing cut. The stock is fcil 
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through a die agsiinst a stop which determines the lengtli. Several dies, 
for various sizes and shapes of sto<*k, are shown in the illustration. 
The device cuts any size up to inches in <linmeter and 2% inches 
long. The capacity is from 0,000 to 15,000 pieces per hour. 



CHAPTER XII. 



SPREADERS, DOURLERS AND SURFACE FIXISHERS. 
^ PREADING or knife coating is a process in which a thin coating 



of rubber in solution is applied to one or both surfaces of a sheet of 



fabric. The equipment of a complete coating or proofing plant oon- 
sists of washers, dryers, mixing mills, chums, spreading, doubling and 
measuring machines. The vulcanizing equipment consists of a drv heat 
vulcanizer for single and double texture fabrics and a vapor vulcauiz- 
ing chamber for electric finished single texture surface fabrics. The 
spreader in general consists of an iron frame, a steam table for expell- 
ing the solvents, brackets and take-olfs for cloth in the roll, rollers for 
supporting and guiding the cloth and an adjustable horizontal knife 
under which the cloth passes. Against this knife the rubber solution 
is fed, only a thin coating of which passes luider it with the fabric. 



From the time of Hancock there have been scores of ditfercnt 
spreaders invented, most of them based upon the general principle'' 
outlined above. Hancock's spreader is briefly as follows: Keferrinj: 




TiiK Haxc'ock Spkkader. 




Fig. 197. — The Hanqxtk Spreader. 



to Fig. 197, A is the frame of the machine, B is the spreading knife 
and (' is one of the two side brackets which support the knife, 1) is 
one of two .screws for adjusting the knife and E the Bet acrew for fas- 
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uiii«r it ill place. F is one (»f the two solution guides, (j is the rubber 
fmjrli, II is a hollow steam heated plate and / is a steam heated dryin*!; 
il»le. ./ is the fabrie supply roller and 7\' the take-ott' roller upon 
diieh the coated fabric is wound. 

The spreadin«r knife B is hollow and heatCMl by steam. Its edfjce 
.snot shar[) but somewhat rounded. It is adjust(»d vertically by the 
screws I) and kept in place by screws E, I'lie cd<re is perfcK^'tly straiirht 
and jUMMirately in line with the bed plate 7/. That part of the i)late 
// which is dire<*tly under the knife H is raised a little above the level 
of the bed an<l is three or four indues wide, tint and smooth. The knife 
is sere we* 1 down to the bed ])late //. leavini: an oj)cn si)ace equal to 
the Cimibined thickness of th(^ fabric and the recpiired film of rul)l)er. 
The rublKT doui»h is prevented from spread inii" beyond the width of 
thcrlorh by the guides F. The fnl>ric to be pro(»fed is rolled up on the 
tec'.l rollers ./ an<l the frcv end passcvl under the spreading knife and 
iittaehtnl to the take-otV roller 7\'. The knife />* and the bed plate 77 are 
iiiaint}iin(»tl at a temp(?rature of S.") to ino degrees F., while the steam 
talile / is kept at 100 to l.'>0 deirrees F. 

ThK StANDAIM) SeitKADKIJ. 

Sj)reading machiiics ar(» us(nI for proofing textile materials with 
•ulilier for a great variety of ]>urpos(\-^, but mainly for clothing, j^roof- 
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g, etc. Standard spreading msicbines are built in widths from 
» 74 inches an<l comprise two si<le-frames of cast iron with cross 
ieces to hold thcui rigidly in ])lace. At the front end of the side- 
nmcs are openings to receive the pnirnal boxes which support a hoi- 
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low roller with a spur gear ou one end. This is driven bv a pinion on 
a counter shaft. This counter shaft, which is journaled in bearings 
attached to one of the side-frames, has a three-speed cone pulley driven 
by a belt from an overhead counter shaft. At the front end of the 
side-frames are bearings to support a square arbor which holds the roll 
of cloth, also a friction let-otf to provide tension on the cloth as it 
passes through the machine. At a short distance back from the front end 
of the machine is a wind-up roller similar to the let-off, but driven bv 
belt from the drive roller. At the back end of the machine is a roller 
driven at the same speed as the drive roller by means of bevel gears, aud 
a long shaft extending from the front to the rear of the machine. A 
bevel gear on the back of this shaft meshes with a bevel gear keyed to the 
back roller which drives it whenever the front roller is in motion. 

Above the front roller is a steel knife, which is supported in 
brackets bolted to the side-frames. The lower edge of this knife is 
adjusted to a rubber covere<l roller and forms a trough with the siu^ 
face of the fabric for one side and the knife for the other side. This 
is adjustable vertically by means of screws and hand wheels in the top 
'of each side bracket. Guides are also attached to keep the solution 
froift running over at the sides. These guides are adjustable and can 
be set any distance a[)art. >V series of steam plates is attached to the 
top of the side-frames extending from the front to the rear of the 
machine, forming one continuous steam heated table from 12 to 24 
feet long. 

Short length spreading machines — say 15 feet from the rubber- 
covered roll to the wood drums at the other end of the machine — are 
not used in the production of single texture surface gcKxls, for the 
reason that the succcssiv(* coatings do not thoroughly dry out before 
the coated surfa(*c reaches the wind-up roll. Spreading machines •'^^^ 
feet in length are preferable. The evaporating surface of the steam 
heating coil is double that of the short length machine, greater speeil 
in running and greater yardage are also priMlucetl. The damage from 
tire cause<l by ekvtric oj^cration, which ignites gasoline vapors pockete<i 
underneath the machine*, between the rubi>cr-(*oate<l roll an<l the wiiul- 
up roll, is also practically eliniinat(»d. 

Where space is valuable and high steam pressure available, short 
spreaders are, bowmer, used succc^ssfully and the solvent force<I out 
before the fabric reaches the wind-up. 

In spreading. tb(» coating material or dough is nnide of rnl)l)er 
compounded on a mixing mill and then blended with naphtha or other 
solvent in a cement churn. The operation of the spreader ' 
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\ roll of cloth is phictNl in the l(»t-<)tf hearings nt the front of the 
luafhine. Attached to the free end of the cli^th is a tenij)orarv apron 
long enough to extend the entire length of the machine and hark under- 
iiCiUh to the wind-up roll near the front end. When the a])ron is 
attachc^l to the wind-up roller, th(» clutch on the driving shaft is thrown 
ill, and the machine is started. As soon as the tem])orarv apron has 
passed hv the knife the machine is stopped and a hatch of dough is 
plaml hefore the knife and the machine again started. 

This coating material rests on the cloth al)ove the ruhher covcM-ed 
roller, and the cloth passes under the knife, leaving only a thin tilm 
ou the fahric. As the doth pass(*s ov(»r the steam tahle the heat evap- 
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rates the naphtha, an<l the proofed fahric is rolled up on the wind-up 
oiler. If a heavier coating is recpilnMl the spr(»ading operation is 
epeated until it is of suthcient thickness. There is no standard for 
he .speed of a s[>reading machine as it is arranged to suit tlu^ stock to 
»e proofed. A low speed of 10 or 1.") yards per minute often will give 
►etter results than a higlu^r spec^l. Th(» standard sj)rea(ler as described 
l)Ove re<]uires alx)Ut 5 horse pi^wer to operate. 

In the early days of proofing, tires were of freijuent occurrence. 
V simple device for discharging the frictional (»hvtricity consists of 
•opper strips to which arc soldered nee<lles that are set just below the 
ruide rollers, but not close enough to tear or mark the fahric. A con- 
Uictor wire is attachecl to this device and grounded, usually in water 
vr on a pipe running into the earth. A ])erforat(?d pipe near the rubber 
covered roll, through which live steam is forced, is also employed to 

' -»«iiii«t such fires. 
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Of special horizontal spreaders there are an infinite varietv. the 
majority being of English origin; The departures from the standard 
type are in the line of unusual knives, oddly placed drying drums, cool- 
ing rolls and automatic solution feeds. There are also types that 
spread two sheets of fabric side by side; others that have a num- 
ber of solution knives. There are double, triple and quadruple 
deckers, all for proofing fabrics with rubl>er. There are, too, as 
many more for proofing and varnishing paper and for spreading a 
great \'ariety of waterproof compound in which no rubber appears. 
The following, selected from those used for rubber, are typical. 

The Frankkxsteix-Lyst Spkeader. 
In the Frankenstein-Lvst spreaders. Figs. 100 and 200, there is 
one spreading roller A and four knives. The fabric is first coate<l 
lightly in an ordinary spreader and thoroughly dried. This coatdl 




Fig. 200. — The Fr.\nkenstei\-Lvst Sprfadi r. 



fabric then has a thick coating of rubber dough applied to it l>y the 
first knife; the others, which are set successively closer to the nailer, 
compress the dough and remove the surplus. The fabric is supplie^l 
to the spreading knives from the roller E. The shaft F drives the 
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1-iip rt>ller at the opposite end of the iiuichinc. After passing over 
Jrviug table D the material is finished bv calendering rolls, placed 
[le opposite end. 

TuE Rowley-Walmsley Spreader. 
The Kowley-Walmsley machine, shown in Fig. 201, is a spreader 
he double deck type. There are two spreading knives at each end 




Fir.. 201. — The Rowley-Walmslev Spreader. 

ho njachine, two rolls of fabric being coated sininltanconsly by one 
•ator. The reversing device is very sini])le and it is claimed that 
bus spreading the dongh in alternate directions, liability to porosity 
liniinated. Thns, the winding back and handling of the rolls of 
io as in the ordinary machine is avoided. The two drying tables 
each 20 f(^et long, which has been fonnd sufficient to (^xpel the 
nit when the cloth is passed at the rate of 8 to 10 yards per minute, 
spreader rollers are faced with rubber and are 10 inches in 
leter. The machine is 10 feet wide and 27 feet long over all. 

The Salisbury Spreader. 
The Salisbury machine, showji in Fig. 202. gives the fabric two or 
» successive coatings of rubber in one operation and dries each coat- 
yefore the next is applied. In the drawing .1 represents the frame 
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f rhe niaefaine 'iui' •'urrie* riie fabri*' r»:'IL*r B, which is pr«)vi:le<l with 
a ♦rrln^ <!i7Cirroi-<?*i rmke '\ Tht? fabri*r. £iL«iioate«i at X. pas;^es from 
•h#r r'i->r B an*! 'Vrer a roIVr Z>. Afc«:'VT?- chi* pjller is a spreading knife 




3)2. — Thk Salisblrv Spreader. 



I/h^uUmI alxivc this fir.st pm>tin^r <lcvice is a second one jnst like 
it, consiHtiii^r of the roller // and knife /. That the fabric, in passing 
from n»llf»r I) may have sufficient time to drv, it is passed over steam 
coils W by a series of rollers J, K, L, M and X, A third roller and 
knife are locate<l above; / for applying a third coating to the fabric 
Since; the; second coating rcfjuires less time to drv than the first, the 
travel distance; bet\vc»(Mi the s(»con(l and third coating devices is less than 
l>et\ve(Mi the first and seetond. Accordingly, the fabric passes over 
rollers (J and // and thence over roller to receive a third coat, after 
which it is le(j over guide? rollers S and T to the windup roller U. 
Where* only two coats of rubber are applie<l, the fabric is passed from 
roller Q to rolle»r I'. the^K^e around roller T to take-up roller. 
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The Wooi>-Robixsox SrKKADEit. 
Fig. 203 shows the Wood-Robiiisoii spreader. Tlie fabricr is proofeil 
from lK>th ends, and dried bv two steam heated cylinders ph\ee<l between 
the spreading rollers. After leaving the spreading roller, the eloth 
passes nearly around the cylinder nearest to it, and is conducted by 
four guide rollers to the second cylinder, passing around it in the same 
manner and then to the wind-up roller. The time retpiired to reverse 
and prepare the machine for the return coat is two minutes, lleferring 
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to the drawing, the fabric .1 passes from the deliv(M-v roller B over the 
spreading roller C and under the knife 1), Then the coated fabric 
passes almost entirely around the drying cylinder E, over guide rollers 
P, and around a second steam heated cylinder G. The spreading 
knife // is thrown out of operating [)osition and the pn)ofed fabric is 
wound up on the roller /. If a sec^ond coat is to be ap])li(xl, the knife 
// is thrown in and the knife D throwni out, after which the fabric is 
run back through the machine in the manner already describe<l. 

The Coulter Heveusiule Spkkader. 
The Coulter machine, shown in Fig. 204, is another type of double- 
ended spreader. The machine comj)rises the end frames .1 and B car- 
rying spreading knives C and IJ, and s])reading rollers E and F, There 
aro also central frames G imder the steam heated drying table //. The 
fabric / passes from the roller -/ over the drum A' and receives the first 
coat of rubber solution at D and F, It then passes over the heating 
table, the spreading knife C and roller E being out of operation. It 
then passes over the drum L to the wind-up roller M, The drum K is, 
in this case, out of gear and the cloth is drawni through the machine by 
the roller M, The drums A" and L are steam heated and are made of 




Fig. 205. — The Birley- Macintosh Spreader and Stretcher. 
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The Bikley-Macixtosu Sprkader and Stretcher. 
Woven fabric decreases in width when bleached or dyed, and if 
it is stretched before proofing it shrinks again during the spreading. 
The Birley-Macintosh spreader, Fig. 205, stretches the fabric in the 
"direction of its width while on the spreading machine. The cloth to 
be proofed is unwound from the brake roller A and is drawn over the 
spreader roller and under the gage in the usual manner. It passes 
in the direction indicated bv the arrows, over a series of steam heated 
plates B forming the drying table. Running lengthwise of the machine 
are two guide rails D which are adjusted laterally by cross rods E 
attached to F F, The rods have right and left hand screw threads 
which engage nuts in the guide rails. The edges of the fabric are 
fastened by clips to the endk^ss chains (r driven by sprockets II. By 
means of the adjustable guide rails and screw rods the cloth is stretched 
as it passes over the heated tal)le. 



The ^Iaxx Spki adixg ifAciiixE. 
The ilann machine, shown in Fig. 200, s])reiuls several coats of 
libber on the fabric while it travels in one dircvtion. For example. 




Fig. 206. — The M.axx Sprk.\ding Machine. 



f it is desired to give six coats of waterproofing material to a piece of 
:abric, the cloth is passed through the machine, as usual, from a batch 
•oiler, and its end is fastened to a leader which is threade<l through 
he machine. But instead of winding- up the fabric after receiving 
ts first coat, it is folded on a traveling table by a plaiting-down mechan- 
sm until all the fabric is unwound from the batch roller, after which 
he two ends are joined and the fabric is run through the spreader any 
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doubling, a supplementary roller L is provided on both sides 
lachine for the lining cloth. The proofed cloth is wound on 
• B, The ends of the two fabrics are brought together around 
xding roller C under a pressure roller placed above the roller C 




Fig. 209. — English V'ektkal Spreader. 



II the opposite side to the wind-up roller. The belt M is slack 
t will slip, as the speed of the wind-up roller must decrease as 
c is wound on it. 

The Howkix Kollkk Simikadek. 

Howkin spreader differs from the usual type in that the 
replac^ by a roller driven at a different surface sj)eed from 
he main roller and is pressed against the latter by adjustable 

The drawings, Fig. 210, show a front elevation and an 
, part side view of the machine. The spreading roller A is 
X)ve the main roller B and is presserl down upon it by weighteil 
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desired number of times. Referring to the drawing, A and B represent 
the front and rear ends of the machine. The fabric C to be coated is 
unwound from the roller D, passes over an idler roller E and around a 
brake drum F, From this it passes over a guide roller and under the 
knife G and then over the steam heated table H. Instead of being 
wound up at the end of the machine, the fabric passes around a drum I, 
over an idler roller J and between a pair of rollers K, From this point 
the cloth is run through a folding mechanism, which consists of a pair 
of rollers L on the lower end of a swinging arm M. This is rocked 
back and forth bv a connecting rod X and the crank 0, which lays the 
fabric down in loose folds upon the traveling apron P, that moves in 
the direction of the arrows. When the forward end of the fabric 
reaches the front of the machine the material is nearly unwound from 
the roller D, This end is l)rought down from roller E, around bar 
roller R and bar Q, At this point the two ends are joined and the 
belt of cloth is run through the spreader until the desire<l number of 
coatings are applie<l. p 

Vp:rtical Spreaders. 

The vertical spreader is essentially a French invention and is used 
more in French practice than in any other. It has, nevertheless, been 
adopted in both England and Germany, and types of machines that van- 
somewhat from the French pattern are manufactured in lx>th the coun- 
tries named. The original vertical spreader was the Decauville. It 
came into use as a labor saving device. Passing the fabric over 
through the machine proofe<l and dried both surfaces. The machine 
is really both impregnator and spreader. The fabric starting at the 
bottom, is run through a tank tilled with rubber solution, then between 
squeeze rollers which remove much of the dough on the surface, the 
remainder being removed by spreader knives. After that the coated 
fabric passes up and between steam heated plates built vertically at 
the top and down one side to the wind up. The plates are arranged 
in frames and can be moved quite close together or drawn some 
distance apart by a simple mechanical arrangement. 

Recent machines have arrangements for carrying away the naphtha 
fumes and condensing them for re-use. 

The Decat'ville Vertical Spreader. 
The Decauville vertical spreading machine is shown in Fig. 207. 
The fabric stai-ts at the Inittom of the machine and lx>th sides are spread 
at once. It is then passed between the two vertical drying tables A and 
B heated by steam pipes C. The tables are al>out 12 feet in height, so 
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Fig. 207. — The Decauville Vertical Spreader. 



that tbe fabric coming out at the upper end of the machine is per- 
fectly dried. It is generally run twice through the impregnating tank. 
Siirh machines are built for any width of fabric from 56 to 96 inches. 

German Vekticai. Spreader. 
The vertical spreader shown in Fig. 208 comprises two steam 
heate<l tables .4 and B with corrugated surfact*s, and made sectional, 
heated by steam pipes C, The tables are braced and supported by a 
east iron frame. The fabric, after passing from the let-ofT roller 
through a tank D of rubber solution placed underneath the machine, 
]>a.sses between squeezing rolls which are adjustinl bv the hand wheel 
E. It then passes to the top of the machine over the surface of the 
heated table, over guide rollers and d. and descends to the opposite 
side of the machine, where it is wound up on the roller //. If the 
fabric requires a longer time to dry, it can be ])asse<l over the inside 
of the heated plates as well as the outside. The machine is made for 
coating fabrics up to 70 inches in width. 
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Fig. 2(K — CIerman X'krtk al Spreader. 



English Vkijtkwi. Spkkader. 
Fi^. 201) shows iui Eii<rlisli vcrticjil spreader, in which t 
j)asses from the hnike roller B around roller ./ and between t) 
ing roller C and knife />, thenee to th(» top of the niaehine 
steam chamber E which <lries it. It then passes down to tl 
roller P\ Motion is imparted to the fabric bv chains (i- wh 
roller at the top of the frame. Tln^se chains have hooks wl 
the fabric when startin«r it thron<;h the machine. When tl 
receivt^d one coat it is wound up on the roller F, The fa 
j)asse<l aronnd roller J and spreadintr ndler (\ The p:aj^e 
in operation, the pi^e I) is thrown out and the direction of 
is reverserl. At the same time the brake A' is shifted to 
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-For doubling, a supplementary roller L is provided on both sides 
* tte machine for the lining cloth. The proofed cloth is wound on 
foUer B, The ends of the two fabrics are brought together around 
■spreading roller C under a pressure roller placed above tlie roller C 




Fig. 209. — English Vertical Spkeader. 



1 down the opposite side to the wind-uj) roHcr. The belt M is slack 
that it will slip, as the speed of the win<l-np roller must decrease as 
fabric is wound on it. 

The Howkix Rollkic Sprkadkr. 
The Howkin spreader diifers from the usual type in that the 
fe is replaced by a roller driven at a different surface speed from 
: of the main roller and is pressed against the latter by adjustable 
^hts. The drawings, Fig. 210, show a front elevation and an 
irged, part side view of the machine. The s})reading roller .1 is 
?ed above the main roller B and is pressed <lown upon it by weighted 
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levers C which rest on sliding bearings D. The rollers A and B are 
connected by a belt E and a train of gears F, G and H. The spread- 
ing roller A may be raised for cleaning or for passing the fabric 
between the rollers by hand levers J. In order to prevent the solu- 
tion from flowing over the sides of the fabric, gages K are provided on 
each end of the cross bar L, The roller A can be adjusted for differ«it 
fabrics and thickness of the waterproofing material. The pressure 




Fig. 210— Til k How kin Roller Spreader. 



of roller .1 upon the fabric! may ]>e varied by sliding the weight M 
back and forth on the lever (/. 

C()ATE1> FABKir DkYEIJ. 

An unusual tv])e of apparatus for drying coated fabrics is shown 
in Fig. 211. The drawing shows the fabric A coming from the spreader 
B and passing through the dryer. The latter comprises a long casing 
divided into compartments (\ D and E, In the first and last of these 
<'ompartnients are rotating drums F and G carrying an endless con- 
veyor //. A blast of hot air is supplied to the dryer by a flue / com- 
municating with the compartment E, After passing over the fabric 
in this compartment, the air is exhausted by a fan J through the flue 
K into compartment D. It is then exhausted by another fan L through 
the flue M into compartment C. As the air passes through the sue- 
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Fig. 211. — Coated Fabric Dryer. 



cessive compartments it heeoiiios more or less snturattMl with moisture 
Vrhen it is finally exhausteil into the atmosj)here. The tlues N and 
leading from flue / are provided with dampers to rec:nlate the hot air 
supply in compartments C and D. 

The Bridge Polishing, CrifiXG and Pastixcj Machine. 
The apparatus shown in Fiir. 212 is really a comhination of three 
aachines in one. It consists of two independent machines .1 and B 
)laced a short distance apart and a wooden drum (' fixed to the ceiling. 




Fic. 212. — ^The Bridge Polishing, Ciring and Pastinc. Machine. 
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When the machine is used for polishing cloth, the fabric is wrapped 
on the brake roller D. It then passes under a rubber faced doctor E, 
in front of which the polishing material is placed. The lever F whici 
controls this doctor is shown in its raised position, its operating posi- 
tion being indicated by the dottecl lines. From the doctor the cloth G 
passes over the drum C and down to the steam heated drying cylinder 
//. The fabric passes half-way around this cylinder and.thea over a 
guide roller I , after which it is wound upon a wooden roller •/. This 
roller is driven by frictional contact with the drum K which is driven 
by a spur gear and a pinion on the main shaft. This is driven by belt 
pulley L. 

When the machine is used for curing, the proofed cloth on the 
roller M passes under the guide rolls N and 0, over a slate roller in 
the tank 7^ This roller revolves in the vulcanizing solution which it 
distributes over the surface of the fabric. On the side of the tank 
is a lever Q, by means of which the fabric may be lifted out of contact 
with the slate roller. After being treated, the fabric, which is indicated 
by the lino R, passes to the top of the frame and across to the heated 
cylinder //. After passing slowly around this cylinder imtil it is 
cured, the fabric is wouiul up in the same manner as described above in 
the polishing process. 

When the machine is used for pasting, the fabric is wound by 
hand from the roller M, over a steam heated pasting tank fixed to the 
top of the frame at S, and then to the poller D, When all the cloth 
is on the front roller it is ready for polishing or curing as described 
above. 

ClIALKlXG ^FACniNE. 

The chalking machine showni in Fig. 213 is used to prevent the 
cloth from sticking to the rubber stock. The fabric is wound on a 
roller B which is provided with a brake. The top of the frame car- 
ries a chalk l)ox E in which revolves a brush extending the full width 
of the machine. This spreads the chalk evenly over the surface. At 
the other end the fabric is wrapped upon another roller which is driven 
by the l)elt C through a pair of spur gears. This roller is mounted on 
the same shaft with the ijear /). Carrier rollers are fixed' to the top 
of the frame to give the fabric th(» necessary tension over the chalking 
roller and the l)rnshing roller F. The latter removes the surplus chalV 
and is usually enclosed in a box. 

Tin-: SgriKKs STAurinxc; and Cleaning ^fAcniXE. 
In Fig. 214 the rear end of a spreading machine is sho\pi« 
e<]uippe(l for starching, cleaning by vacuum and brushing single textun^ 
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Fig. 213. — Chalking Machine. 

[oods. The goods are spread at the front end of tlie machine and pass 
>ver a steam heated table and nnder the starch( r .1. Surplus starch 
8 removed by the motor driven vacuum cleaner B and the revolving 
>ni8h C and deposited in the box D. The starch is drie<l and stored in 
he steam heated dryer E. 
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The Berry Printing Machine. 
In color printing on the rubber surfaces of waterproofed fabrics, it 
was formerly customary to first apply farina to hold the color. Bern's 
machine eliminates this necessity by spreading a thin film of water 
over the rubber before it enters the printing machine. The apparatus 
comprises four rollers revolving in troughs of water, and a means of 
keeping the fabric under tension as the water is being applied. Refe^ 
ring to the drawing. Fig. 215, upon the frame A are mounted two metal 
troughs B and C, in which revolve four copper rollers D and E, and F 
and G, The troughs are fitted with a water inlet pipe H and outlet 1 
pipe / by means of which a constant water level is maintained in the 
troughs B and C, The trough C is fitted with an overflow pipe / con- 
necting with the outlet pipe I. The fabric K enters the machine 
the direction of the arrow and passes over the loose roller D, The oth&=^ 




Fig. 215. — The Berry Printing Machine. 



three rollers are driven by gearing in the opposite direction from tb 
of the fabric and spread a thin Hlm of water over the rubber surfac-^ ^> 
Each of the gear-driven rollers h«s a friction cluteh so that it may T>c 
thrown in or out of ongagemcnt with the driving chain. Between tli^* 
troughs is placed a transverse bar L under which the cloth is passe</. 
^\lien this bar is lowered by the adjusting screws M the fabric i*^ 
brought in contact with the wet rollers. In addition to this bar. sma/i 
drag rollers N are plncetl at either end of the machine. The frame of 
this apparatus may be attached directly to the printing machine or at 
some distance away from it, the fabric being led directly from the 
troughs to the printing rollers. 

The Hodgmax Dull-Fimsh ^Iaciiixe. 
The apparatus shown in Fig. 21 G is designed for finishing rubber 
coated fabric with a dull surface as distinguished from glossy ami 
other finishes. Usually, as the rubber coated cloth comes from the 
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lender rolls, it has a tacky surface and is sprinkled with flour, starch, 
ipstone or other suitable powder in order that it may be handled. 
her vulcanization the cloth has to be thoroughly scrubbed in order to 
move the surplus powder, after which it must be dried in the air 
remove the slight tackiness which still remains. This produces a 
dl finish. But the object of Hodgman's apparatus is to produce the 
ime finish without recjuiring the cloth to be scrubbed and sun-dried. 

As the rubber cloth comes from the calender rolls A, it 
asses over a guide roller B and under a powdering roller C, 
lie flour or other powxler is j)]aced over the roller C and a blade 
' serves to keep it in contact with the fabric. After leaving the 




Fig. 216. — The Hodgman Dull-Finish Machine. 



wdering device, the cloth passes over brushing rollers E and a 
•ies of guide rollers F. Then with the ])owdered side down, 
is passed over a varnishing or inking roller G which revolves 
a solution of rubber, l)enzine or naphtha and lamp black, 
is prepares the surface so the cement used for seams will readily 
here to it. From the varnishing roller the fabric passes over rollers 
/ and J, and then to the wind-up roller K. In order to prevent the 
th from moving with a jerky motion and to compensate for the 
Teasing diameter of the wind-up roller a speed-regulating and brak- 
f device is employed. From the varnishing roller the fabric passes 
iT the roller which is covered with emery to provide friction. 
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This roller is driven by a belt L which is driven from a variable speed 
device M controlled by the belt shipper N. 

The Wood Automatic Solution Guide. 
The Wood solution guide, Fig. 217, is designed to compensate for 
the side creeping of the fabric and is so constructed that the side plates 




Fig. 217. — The Wood Automatic Solution Guide. 



follow the fabric, thus keepinu" the solution in place. The drawings 
show respectively, from left to right, a sectional end view and a frout 
elevation of a spreader o(iui})ped with the device. 

In place of rigid angle brackets there are two sliding or traveling 
carriages A, which move in slot B. The carriages are made just tight 
enough by studs so that the friction })reveijts them from moving under 
the pressure of the proofing solution })lacod between the solution plates 
D. Through a tubular part 11 of each carriage A, passes short rocker 
shafts I, caiTving rocking cranks ./ on their outer ends and pawls K ou 
the inner ends. Each pawl has two horns L and M, one of which is off- 
set, in order to engage the oppositely toothed ratchet racks N and 0. 
Rods P, pivotally attached to the adjustable bracket .1, engage witb 
the cranks / on the rocker shafts /. Plates Q attached to the lower 
ends of the rods lie parallel and close to the edges of the fabric, 
and are moved by the fabric if the latter gets out of its normal align- 
ment. Flat springs R engage the underside of pawds K and tend to 
move the crank pins S and top of rods P downw^ard, as regards the 
fabric T, They also tend to move the plates Q inwardly until they 
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come in contact with the edge of the fabric. The two oppositely toothed 
racks N and above the pawls K are fastened together and slide back 
and forth in bearings. The racks are vibrated or reciprocated by means 
of a small gear U having an eccentric hnb on the inner end, which 
reciprocates the racks by means of a link 1' and bell crank lever Vr. 
The fabric passes over the rollers A' and Y, and under the gage Z. 
The sliding carriages A are set the proper distance apart and plates D 
adjusted to the fabric. 

When the machine is running, the springs K keep a suitable pres- 
sure under the pawls K and the plates Q are lightly pressed against the 
edges of the fabric T. If the fabric creeps sidewise and moves away 
from one of the plates Q, the horn M on the pawl engages with the 
vibrating rack on that side of the machine and remains in this posi- 
tion until the sliding carriage .1 has l)oen moved by the rack to bring 
the plate Q again in contact with the edge of the fal)ric. This brings 
the solution guides the rod P and pawl /v in their normal positions, 
when the carriages will remain stationary until the fabric again changes 
its alignment. WTien the fabric moves away from one plate Q it 
presses the plate on the opposite side, engaging horn L on that side 
with the rack causing the carriage and guides to move outwardly 
and remain in that position until plates Q again make contact with the 
fabric. Thus the two plates follow the fabric, keeping the solution 
guides in alignment with it. 



CHAPTER XIII. 



SPREADERS, DOUBLERS AND SURFACE FINISHERS- 

(ContiniLed). 

Doubling Calenders. 

fljOR many purposes, such as for double texture waterproof cloth- 
ing, tei>!iis shoes, etc., the cloth is doubled upon a lining ; that ii, 
the coateil textile material used for the outer side of the article 
is lined with a thinner fabric. This is done after coating by a doubling 
calender, which is usually constructed as follows : 

There are two side frames held in position by stretcher plates. 
In these housings are two rolls, one above the other. The lower roll 
is in fixed bearings while the upper is joumaled in bearings that can 
be raised or lowered by screws and hand wheels at the top of the frame. 
There is also a spring adjustment of the top roll so that it does not 
have a positive aligimient with the lower roll. On the rear of the 
housings are bearings for a square arbor with a wind-up mechanism 
like that used on the spreading machine. On the front of the frames 
are let-off bearings for two rolls of proofed cloth. 

The neck of the lower roll is provided with a spur drive gear 
which engages a pinion on a counter shaft underneath. On this 
countershaft is a friction clutch pulley, driven by a belt from an over- 
head shaft. The top roll is driven from the bottom roll by even spur 
gears at the opposite end of the rolls. The operation is as follows : The 
two rolls of coated fabric are placed in the let-off bearings at the front 
of the doubler. The ends of each roll are drawn between the doubling 
rolls and attached to the wind-up arbor. The machine is started with 
the spring pressure of the top roll pressing the two fabrics together 
against the lower roll. This compresses them into one sheet of material 
having a rubber coating between the two sheets of cloth. 

Vertical Doubling Calender. 
In the Bridge doubling machine, shown in Fig. 218, the lower or 
drive roll A is driven by spur gear B meshing with a pinion on a shaft 
which l)ears the cone pulley C driven by a belt from an overhead shaft 
The top roll D is driven by spur gears from the drive roll, and is 
adjusted vertically by screws, on the upper ends of which are worm 
gears F operated by wonns on the hand wheel shaft G. Attached to each 
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de of the machine is a set of let-off bearings II which hold the two 
)lls of coated fabric under tension, as the fabric is drawn through the 
oubling rolls A and D. A belt-driven wind-up roll I is mounted on 
ne side of th^ frame to wind the doubled fabric into a roll after pass- 
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H 



Fig. 218. — Vertical Doubling Calk.nder. 

ing through the machine. The doublinc: rolls an^ hollow and provided 
^ith steam and water connections 7 for heating and cooling, as in the 
ordiuarv calender. 

Horizontal Doubling Calender. 
The doubling calender shown in Fig. 210 differs from the usual 
'Vpe in that the rolls A and B are placed in horizontal alignment, 
iistead of vertical. The rollers C and D, which hold the two rolls of 
^roofed fabric, or one roll of fabric and one of rubber, are located on 
opposite sides of the machine frame E, The fal)ric from roller C passes 
^ver the roll A while that from roller D passes over the roll 5, and 
neet between the rolls, where they are firmly pressed together. The 
abric then passes under an idler roller F and is wound up on the 
ake-up roller Q at the lower end of the frame. This roller is driven 
y friction from roller II, driven by belt pulleys I and J, This machine 
8 geared and driven very much like the ordinary calender, and the 
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Fig. 219. — Horizontal Doubling Calender. 

doubliiiir rolls are provided with lie&ttiig and oaoHiig e<^iieGtioo» f 
in the usual manner. 

The drawinjr, Kiir. "2'2i), sIj<jws a side viow oi the priiu-iijal piirJa 
of the machine. The cloth tirst receivos u ciuiting of ruhlier ou ibe 
spreader and is then transferml tc* the dtniMinfr T[in<diine imd wmind 
up on the roller .1. Jt tlien pansus over a n>ller which revtilveu ia > 
tank B containing naphtha or frtliief f iibl^ fltfirmit TlifaF.f^ifll^ttB 




Fig. 220.— rii^ BiK^fRAi'M l>5trii^ 



surface of the ruhher soft aiifl adlusivp. Any exccs.^ of ninistnre is 
removed bv a roller (' or a (lfx*tor placed across the machitie and coh- 
ered with suitable absorbent fabric. TTie rublier surface of the cloft 
is then brought into contact witli an uncoated lining D which is 
unwound from the roller E. These two fabrics are pressed together 
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ween the doubling rollers F and G, and the eompleteil double texture 
>ric H is then wound up on the roller /. It is important that no excess 
moisture be present on the surface of the softened rubber which, if 
adercd too sticky, would be forced through the fabric lining and thus 
oil the appearance of the finished product. 

Fabric Stripixg. 
There are many factories that proof cloth, cure and sell it in the 
>11 to small concerns who do the making up. Such concerns have 
ii^ plants and often devote themselv(?s entirely to proofing for the 
•ade. Proofe<l cloth is cured either in a dry heat vulcani/.er or it is 
)ld cured. The latter cure allows of many artistic effects in single 
nrture goods that are not possible with the hot cure. A thin coatuig 
f transparent rubber over a rigure<l fabric allows the pattern to show 
bough, the colors being slightly toned down ; that is, if the rubber 
e cold cure<l. Beautiful effects are also produced by dusting the 
urface with potato starch before applying the vulcanizing solution. 
Hiis converts the starch into a translucent, silky film. By grooving 
he solution roller, stripes are formed u})on such a surface. Two 
oilers groove<l in spirals, whose grooves do not corresj)ond, produce 
•eautiful hazy lines. Ornamentation is also efTec»ted by spreading 
tripes of colore<l rubber upon the i)lain spread surface. The ornamen- 
ation, as a rule, is confined to lines. 




Fig. 221.— The Videto Striping Device. 
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The Videto Striping Device. 
The striping apparatus shown in Fig. 221 consists of a seni 
cylindrical trough A having a series of slots B cut through the lowoi 
side. Extending laterally from these slots are a number of shalki 
channels C of different widths. The fabric is led over a roller Di 
underneath the trough which contains the coating solution and ovel 
another roller E. As the fabric passes imder the trough the nibbtf 
solution corner into contact with it and a thin film is deposited upon tte 
fabric in stripes of a breadth equal to the full length of each slot B, 
the color of these broad stripes being a compromise between that of] 
the fabric and of the rubber. A thicker film of rubber solution ii: 
left upon that part of the fabric which passes underneath the traBt- 
verse channels C and a different color is therefore effecteil at this part, 
forming a striped effect as indicated in the diagram of the fabric F. 

The Guthkie Stkipixg Device. 
In the machine shown in Fig. 222, the fabric A is placed on th< 
rollers B and C, which are supported on the ends of the frame D 




Fig. 222. — The Guthrie Striping Device. 



This is one of the older types of striping machines in which the en< 
of the fabric were united like a driving belt. One of the rollers 
driven by power or by hand while the other is turned by the fabri 
On each side of the frame is a metal plate E which supports the scrap 
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J*. This scraper is held vertically above the curved slotted plate G. 
^TChe lever J, which is slotted iu the center so that its length and posi- 
itioiii may be adjusted, has one end pivoted to the metal plate E and 
Hhe other to the slotted plate G. The slots in the plate G are shown 
=r4rt; H in the plan view of the machine. The fabric moves in the 
Mirection indicated by the arrow and the scraper F bears against the 
^dotted portion of the plate G, preventing any of the coating material 
TCrom going past it, except that which passes through the slots to the 
K&bric. Therefore since all of the material entering the slots is spread 
Won the fabric in the form of stripes, the thicker the plate G is made, 
ifihe deeper the slots will be and a corresponding amount of rubber will 

■ bespread on the fabric. The solution to form the stripes is placed on 

■ the plate G back of the scraper and the surplus falls into the trough I, 
'from which it may be removed and use<l again. 



The Landix Fabimc Fekd. 
Fig. 22'^ shows an ordinary spreader eciuippod with a device 
for feeding the fabric. This consists of an apron having hooks at one 




Fig. 223. — Thk Landix Faiiric Feed. 



end and a clamping plate at the other, and is run l>y a pair of sprocket 
chains, into which the hooks catch. 

In the drawing, A is the let-otf, B the wind-up, and the spread- 
ing roll, driven in the usual manner. On each side of the spreader 
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is a sprocket chain D for engaging the apron to convey it through ths 
machine to the wind-up. The apron is built up in the form of a pad, 
having two outer layers of canvas and a middle layer of felt. It is-ij 
wide as the fabric E and long enough to lap once or twice around tk 
wind-up, forming a smooth cushion for the coated fabric. 

On the rear end of the apron is a narrow metal clamping plate tl 
which the fabric may be quickly and smoothly attached. On its fen- 
ward end is another metal plate F, curved to fit the wind-up roll. Ol 
each end of this plate is a hook for attaching the apron to the chains D, 
and in the center is another hook G which catches on one of a series d 
rods in the center of the roll B when the apron reaches this point. 

The operation is as follows : The forward end of the apron is 
hooked to the chains and the rear end is clamped to the fabric. The 
spreading knife is raised and the machine set in motion. When the 
rear end of the apron has passed the roll C the knife is lowered and 
spreading begins. When the plate F reaches the wind-up it is auto- 
matically disengaged from the chains; the hook (i catches one of the 
rods in the center of the roll B : the apron and fabric are then wound 
up in the usual manner. 
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The Coulter Roll Spreader. 
In this calender spreader a tliiek rubber dough is spread on a 
by a knife and the sheet thus formed is removed by an apron or 
Bt of adhesive-coated fabric. (See Fig. 224. ) The rubber is intro- 
«d at the top and is spread over tbe roll .4 by the adjustable knife B, 
iheet of fabric C from the roll D passes over the roll A and between 
md E, where it picks up the rubber. The sheet then passes between 
Is A, F and G and is wound up on the roll //. If desired, a second 
€t of fabric K mav be applied to the rubber as it passes the nip of 
rolls F and G. 

Vulcanizers for Coated Fabrics. 
In 1882 H. W. Burr invented an interesting apparatus for vul- 
lizing coated fabrics, especially of the (lossanier type, by exj)osure 
strong elwtric lights. In this apparatus the curing is preferably 
ected during the coating process. Kcferriiig to Fig. 22.') the fabric 
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Fig. 225. — The Burr Electric Light Vllcaxizer. 

is supported on adjustable rollers B and C in the frames D. The 
brie is passed through a spreader or l)etween the rolls of a calen<ler E, 
•oiu which it j)asses over the steam hcat(*<l drying table Above this 
ble are suspended electrics lights H. The rays are reflected on the 
tbric as it passes over the table. When the fabric movcri horizontally, 
i is t 3ase in the apparatus shown, transparent glass guards prevent 
K*andesc«nt particles from falling on it. In some cases the lights 
arranged one above the other and the fabric is moved vertically up 
id down on both sides of the lights. As a rule, the best results are 
>tained by applying successive coatings of rubber, with the light act- 
kg continuously. 

ThK WADDIXCfTOX VlJLCANlZKK. 

Fig. 226 illustrates an apparatus for vulcanizing waterproofed 
ibrics in continuous lengths. The fabric A is cured by passing 
trough a heated chamber B. At the top and bottom of this chamber 
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are numerous rollers C, which may be heated or cooled as reqiiir^ 
The inlet D and the outlet E are made in the form of narrow slili 
to avoid the loss of heat. The fabric is supplied from the sttK'k itfll^ 
F and passes into the chamber at D. It then passes up and do^ra ova! 
the many rollers until it finally emerges at E and is wound up nt Ql 
It is found desirable, when single texture fabrics are being xn-mi, 
to cool one or more of the rollers C nearest the outlet by cold wiiiffl 
in order to give a better finish. It is also desirable to apply the hcM 
to the fabric by successive stages as it passes through the cti:iTijl»enl 
This is accomplished by dividing the chamber into separate couiptM 
ments by transverse partitions. In these compartments the heatHiijlfl 
controlled as reqnircNl or one or more of the rollers nearest the filWifl 




Fui. 226. — The Waddington Vulcanizer. 



may be kept cool so that the fabric is prevented from becoming 
too soon to .the same <legrec as the interior of the heating space. 

The Vapor Oukk. 
The vulcaniziiiir of goods l)y acid fumes, a process oft« twei 
is done in a vaporizing room made of clear kiln-dried white 
boards, the ordinary size l)eing 7 feet wide, 7 feet high and 12 feet 
deep. This room is made with the frame on the outside, the shenfliii? 
lieing on the inside*. It is put together with galvanizei.1 nails, screws 
and hinges, the steam fittings also being galvanized. This is lined 
with y^-inch asI)estos I>oard and has about 180 feet of 1-inch pipe 
placed inside of tin* room aI)out six inches above the floor for heating. 
The pipe is arranged in two coils, one on each side of the room, leav- 
ing a clear space in the middle. Strips of wood 11/4 ii^^li wide, % 
inch thick and 7 feet long, with round corners, are placed crosswise 
in the room 2 inches apart and G inches below the ceiling. All tiie 
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icovered woodwork is coatetl with shellac. There are four small 
Ldiug doors, one on each side, the l)ottom being level with the steam 
ipes. A ventilator with- a damper is placed at the rear of the room 
nd as near the top as possible. The front of the room has folding 
loors the entire width of the room. The coated cloth is festooned 
aom the cross bars, the l)ottom folds hanging about twelve inches 
Erom the floor. A room of this size will hold about 400 yards of fabric. 
A, small china dish is placed on the pipes at each of the sliding doors, 
nd in each one is poured one-eighth of an ounce of chloride ot sulphur. 
The doors are closed and the room kept tight for from 15 to 20 min- 
utes, depending upon the thickness of the goods. The ventilator and 
the small doors are then opened, and about 20 minutes allowed for 
the fumes to pass off. In the meantime clean plates are placed on 
the pipes, each plate cx>ntaining an ounce of ammonia. After 20 to 
30 minutes with the ventilator opened iilK)ut half the time, the goods 
ftiay be removed. 

Tjik Bkidgk Cold Cure ilACHixE. 
The machine shown in Fig. 227 is used for cold curing, starch - 
Ug and finishing. The fabric* to be treattxl is wound on the brake 
oUer -1, fn)m which it is conducted under the guide roller B and 
Ver a slate distributing roller revolving in tlu* tank C containing the 
Yllcanizing liquid. By means of the lever D the fabric may be raised 




Fig. 227. — The Bridge Cold Cirk Machine. 



ut of contact with the distributing roller. After being treated the 
abric passes around guide rollers E and F, down an incline and imder 
he steel bladed doctor G which spreads the farina or starch evenly 
►ver the surface of the cloth. It then passes under a second gage // 
dth a smooth wooden edge, and thence over the roller / to the steam 
Irying cylinder /. After being cured the fabric passes over a high 
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speed brush K and then between two wooden guide rollers £ to m 
wind-up roller M. The brush and wind-up roller are driven il^iksI 
tively by belts N and from an overhead shaft. The shaft ui x]m 
cone pulley P, which drives the wind-up roller, has a olnMi operate! 
by the lever R, When the machine is used for curinj^ only, tIh^ f^it rlc] 
does not pass under the two gages G and H nor does it come in caiiUig| 
with the brush, but passes directly from the drying cylinder lo n 
wind-up roller. M 
The Kremer Impregnator. 1 
The machine shown in Fig. 228 is for saturating fabrics by pji^is^ 
ing them througli rubber solution and afterwards scpt^QidiE^ tlia JabriS 




Fig. 228. — Thk Krkmer Impregnator. 



between two rubber rollers. Kef erring to the two drawings, A repre- 
sents one end of the machine while B is an enlarged sei^tional view 
showing the scnqx^rs and rubber rollers. On the front of the frame C 
is stock roller 1) from which fabric E is unwound. The fabric passes 
up over roller F and do\ra into tank G containing the rubber solu- 
tion. While passing through this tank the cloth becomes saturate^l 
and the surplus is scraped off by the scrapers II, and falls back into 
the tank. The fabric then passes between two rubber rollers / and J 
held together by sj^ring K and adjusted by screw L, When these 
rollers are coni])resse(l. as shown in drawing B, their line of contact 
btvomes a surface of considerable areri and during the passage of the 
fabric between these rollei*s the rul)ber solution is pressed into the 
fibers. From rollers / and J the fabric passes betw^een a second pair 
of rollers M and over a steam lieated drying table N, only a short 
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tion of which is shown. From this drying table the fabric is wound 
at the opposite end of the machine. 

The Siversox Impkegnatok. 
The impregnator. shown in Fig. 221), is designed especially for 
pregnating heavy fabrics. The apparatus comprises an inner iuipreg- 
ting tank .4, adapted to rei^eive the plastic mass of unvulcanized 
bber compound and the fabric. Outside the tank A is a jacket B 
ming an air space C. Outside of this jack(»t is a shell D forming the 




Fig. 229. — Tiik Siversox Impregnatok. 



ice E, heate<l by steam. The two spaces C and E are closed by 
f metal ring F, and a cover (/ is i)rovide<l for the tank .1. After 
J fabric and rubber have been placcnl in the tank the cover is 
ured by means of bolts 11 and air pressure is applied through pipe 
for forcing the rubber solution into the fabric. A branch pipe J 
iducts a portion of the compressed air to the space C. This provides 
leat-insulating medium which prevents the rubber from vulcanizing 
fore the fabric is thoroughly impregnated. This proc(?ss enables a 
ich denser mass of rubber to be used than where no insulating me<lium 
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is placed between the steam jacket and the tank. Heat is suppi 
to the space E through the pipe K. A pressure of 75 pounds 
employed in the tank A and a pressure of 45 pounds in the insulal 
space. The temperature of the steam jacket is maintained at al 
350 degrees F. 



The Destribats Impreonatob. 
Among the newer machines for use in connection with the pr 
ing of fabrics is one invented by Destribats. The object is to ren 
the air from the fabric and coat it with rubber before cominj 




Fig. 230. — The Dkstribats Impregnator. 



contact with the atmosphere. The fabric is also heated by steal 
the same time the air is exliausted so that it is perfectly drv. 

Referring to Fig. 230, which shows a cross section looking to^ 
the end of the machine, the roll of fabric A is moimted on the i 
B in the frame C, This has rollers D, w^hich run on the track . 
the shell F, which has a removable door. The air is exhausted i 
the shell by means of an ordinary vacuum pump. Surrounding 
roll of fabric are steam pipes /, and on top of the shell is trouj 
with a long slot M and a pair of flaps A^, to prevent the rubber i 
tion from being drawn into the shell when the air is exhausted. 
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of fabric which is to be impregnated is placed in the frame 
run into the cylinder. The end is carried around the steam pipes 
ad under the roller and then vertically through the slot M 
the rubber solution. The air is exhausted from the cylinder 
the cloth is impregnated. The coated fabric then passes between 
lir of rollers R and over a heater II j after which it is wound up 
he roller 8. 

The Rushwortk Shower Proofer. 
The machine shown in Fig. 231 is designed for waterproofing 
ile fabrics with parafine wax compositions made up in the form 
labs which melt at a temperature below that which would damage 




Fig. 231. — ^The Rushworth Shower Proofer. 
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The Webek-Fijaxkenburg Recovery Apparatus. 
Fig. 233 illustrates a vertical section and a side view in which 
A is a steam heated dniiii surrounded by a cylinder B, with a space 
C between the two parts. In the outer cylinder is an opening D \o 
admit the fabric E, and an opening F through which it passes out 
over a guide roller G. The outer cylinder B serves as a condenser 
and it may be cooled by the atmosphere or by a water jacket M su^ 
rounding it. A shutter // is placed at the entrance 1) to prevent a 
current of air being carried through. The fabric passes around the 
steam heated Amm A and the vapors are condensed upon the cold 
walls of the cylinder B, and flow down the sides of the cylinder, 
accumulating at the bottom. At its lowest point the cylinder is pro- 
vided with a drain pipe I, through which the liquid solvent is con- 
ducted to a tank /. In order to minimize fire risks the drain pipe 
is provided with a siphon bend A' and the pipe terminates in a water 
seal I J at the bottom of the tank The solvent, being lighter than 
w^ater, rises to the top and may be drained off as desired. 

The Vincent Apparatus. 
In the apparatus, illustrated in Fi<r. 234, the pnwfed fabric is 

It 




Fig. 234. — The Vinxext Apparatus. 



continuously unrolled under a closed hood in which the volatile pro- 
ducts are vaporized and carried off by a current of heated air. In 
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) drawing A represents the knife of the spreading machine and 
the spreading roller. The fabric passes over the drying table C 
A is wound up on the roller D. The drying table is covered with 
large hood E to prevent the escape of vapor. To insure this, one 
id of the hood terminates against the knife A and the other against the 
)ller B. The joints are kept tight by means of a packing of felt 
r other substance. The two rollers F, between which the fabric 
asses to the take-up roller, are also sealed by felt packing. Inside 
le hood are a number of curved plat(?s G intendeil to obstruct the 
ir current in case the joints were not tight. The solvent vapors 
3ave the hood at H and pass down into /. This device comprises 
wo separate parts in which the solvents pass in opposite dire(*tions 
nd permits the condensation of parts of the vapors and reheats the 
3ld air used for condensation. The vapors then pass through a con- 
enser J where they are further purified and condensed. At the 
atlet of the last condenser A', the purified cold air passes back into 
le second compartment of the exchanger / where its temperature 
ises. It is then forced by a fan L into a reheater M fed by hot 
ater from condensed steam from the drying table C, The air from 
lis reheater may be retnrned directly to the hood through a pipe N 
' the temperature is sufficiently high, or it may be delivered to a 
3cond heater through the pipe P. A tul)e Q is provided for the 
itroduction of free air if desired. Another tube R is supplied for 
le escape of air by the opening of a two-way cock. The installation 
Iso comprises measuring apparatus, valves, etc., and a pipe S for 
dating the heater 0. It will be understood that all uncondensed 




Fig. 235. — The Heinzerling Apparatus. 
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vapors are returned to the hood by the confined air, thus resultiu. 
a theoretical total recovery of the solvents. The solvents recov- 
on the first round pass off through pipes T and U into a suit 
closed vessel, while the uncondensed vapors are returned to the heii 
and coolers. 



In the solvent recovery apparatus, shown in Fig. 235, air is ( 
pressed by a pump A, which forces it into a coil of pipes in a 
densing chamber B, cooled l)v water entering at C and leaving 
condenser at D, The compressed and cooled air then passes thro 
tubes in the condensing chambers E and the vapors which condt 
are collected in rei*eptacles F. The compressed air next passes thro 
the pipe G into a cylinder //, where it expands and drives the pi 
/ connected by a rod M with the compressing piston J in the c;s 
der A. A still further fall of temperature is thus produced, and 
vapor condensed thereby collects in a receiver K. The expanded 
cool air then passes back through the pipe N to the condensers E wl 
it cools the vapor nnd air which has collected therein. The air tin 
escapes through the pipe L. 



The Heinzerlixg Apparatus. 




B" 




Fig. 236.— The Spenle Solvent Recovery Machine. 
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The Spenle Solvent Kecovery Machine. 
The apparatus shown in Fig. 236 rec^overs the solvents during 
the process of drying. The fabric .1 passes directh' from the spread- 
ing machine into the vertical drying chamber B which is heated by 
steam chests or pipes C. It passes around guide rollers D in such a 
manner that the coated side of the fabric does not come in contact 
with the rollers until sufficiently dried to prevent sticking. The fabric 
passes out at the lower end of the dryer and to a wind-up roller in the 
usual manner. The walls of the <lrying chamber B are cooled by 
water pipes, while the top of the dryer is heated to i)revent con- 
densation directly above the drying fabric. The condensed solvent 
collects on the side walls of the dryer and nnis dowTi into the troughs 
E, from which points it is drained off and collecrted for reuse. 




Fig. 237. — The Spenle Solvent Recovery Machine. 



Another solvent recovery apparatus designed by Spenle is shown 
in- Fig. 237 applied to a horizontal dryer. An outlet at the upper 
end of the drying chamber A is connected with a suction fan B, 
Adjacent to the openings where the fabric enters and leaves the cham- 
ber are pipes C and Z>. which direct the air on the fabric E as the 
latter enters and leaves the chamber .1. To accomplish this the pipes 
and D have slots or ports in their lower sides, an<l the air received 

by the fan is circulated back into the drying chamber. The suction 
and delivery connections of the fan are so proportioned that the air 
flowing over the cooling pipes F travels at low speed to insure perfect 
condensation of the vapors. Also, the jets of air from the i)ipes C 
and D are suflBciently strong to prevent the escape of vapor. 
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The Bokcler Solvext Recovery Apparatus. 
Fig. 238 shows a side elevation and a cross-section of the device 
in connection with an ordinary horizontal spreader. The hotxl .1 





Fig. 238. — The Bofxler Solvent Recovery Apparati:s. 

completely surrounds the table B of the spreader, dividing it into S3i^ 
upper and lower compartment. The supports C of the table project 
through the hood, and at these points the hood is flanged and made 




Fig. 239— Exhaust Hood for Solvent Vapors. 
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air-tight. The upper eompartmeut has transparent windows D, which 
permit the operation to be observed without opening the hood. Tlie 
aides of tlie lower compartment are inelineil so that the condensed 
solvents will How to the exit E. These lower walls are water- jacketed 
at F, the cooling water entering at (i and flowing out at H and /. The 
vapors which arise from the spreader table B cannot escape on account 
of the hood. They therefore partly con<len8e and flow down the sides, 
escaping through passages J and K into the lower compartment. 

Exhaust Hood for Solvkxt Vapors. 
Fig. 230 shows a horizontal sj^reader with a large funnel-shaped 
device suspended directly over the <lrying table and conne(»ted by a 
flue or pipe with an exhaust fan. When the proofed fabric is started 
across the drying table the vapors rise and the fan creates a steady 
draught which causes them to pass upwar<l into the funnel, to the 
solvent rec^overy apparatus. This a]>])aratus may be any of the types 
described above for receiving the va])ors and condensing them. 



CHAPTER XIV. 



CEMEXT AXD SOLUTION MACHINEKY. 
HILE the amount of rubber cement produced is very large. 



thei-e is no complicated machinery used. The chum mixer 



or muddler is the principal appliance and its office is to put 
massed or compounded rubber into solution with naphtha. 

A common design for a cement mixer is a cylindrical tank with 
a bolted-on top, and a hand-hole for introducing the material. On the 
front near the bottom is a gate valve for drawing out the cement. The 
lower end of a vertical shaft, provided with stirring paddles, rests 
in a step bearing in the center of the tank at the bottom. The upper 
end is journaled in the cover and driven by bevel gears and a cross 
shaft. The tight and loose pulleys on this shaft are driven from an 
overhead counter-shaft. 

In cement that is nuule for spreader work or for outside trades, 
the following proci^lure is followed. The rubier is washed and dried 
in the usual manner. Tr is then masticated or masse<l and put into 
churns or mudiUors. or a douiih niacliine, or in a masticator with the 
solvent. From there, if ni^'essarv. it goes through hydraulic strainers 
and then it is ready for use. 

Almost all manufacturers of rubber gixxls are makers of cement 
for their i>wn use. Where small <|iuuititii^ of cement for special com- 
}>ounds are to be made large sheet iron tubes are usually employed, the 
mixiNl sheet being tirst well softened by heat, anil then cut up into a 
sutKcient quantity of whatever solvent is to l>e used. A rapid stirring 
greatly facilitatt^s the ai-rion of the s«>lvent, but inxxi cement need> 
several hom*s of diirestion before i'^ is rir for use. Whei'e larger quan- 
tities are to be made, iron tubs are partly rilliNl with the s<>lvent. which 
is, in most cases naphtha, and the rubl»er is run thnniirh the "refininir 
mill,'* ctHuing out in thin shivts, v.hioh are oat otT and plungi^l. wann 
as they are, into the tub of li^piid, the whole mass IxMUir meanwhih' 
rapidly stirml. In large faetories where grt.\it quantities **t eeniont 
an* usi^l, nuiehinerv is empl»\vtNl to do the stirring. 




The machine iltustratisi in Fiir. -4»^ is tb.e onlituiry muddler and 
is ustnl for mixing i»eme!it in larue quantitit^i. 1' is a i-ylinder mounted 
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Fi<;. 240. — Cement Muddler. 
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on concrete foundation .1 supporting frames B in wbii-h is joumali 
the main shaft C, This is driven hy spur gear D frc»m a belt drir^ 
pinion sliaft E. Tlie evlinder /*' revolves with the main shaft C i 
the rate of !."> K. P. il. and has an opening for "tiHiTig a* G and 
gate valve // for discharging. A varietv of simple stirring devk| 
are used taking the form usually of longitudinal Mades attadieij 
the sides of the cvlinder. 

The BriihtK noi r,H Milu 
The dough mixing mill slK»\vn in Fig. :i41 is of the same 
design as the ordinary ruW»er grinding and mixiiig machine 
has s])ecial adjustalde attachments To f;4fi]iT;ne and imprc 
ing. The rolls .1 and R are ivimiei-Ted Vtg^-ther by frictii*** -re 
which n^vidve the adjustahle fr*»nT .1 aT a snrfaoe sj:«eed less tltt 
that of the drive nill R. The laner is driveii Ly tiie larsre spur g: 
/> that mcshc< with a ilrivin:: j^iiii- n oii The sLafr of the fricti 
clutoh E. licTwctqi the p.lls an:* Tw.. iiir'-ir^ F wLicL keep the do"\ 
fr«»ni the ndl en.is. A]-'Vt» il^e ^'1' > ;.'i;">Ti"!'je ^K-T'«r 0, whi 
the 'louirL fr^'iii tLc r^'!'>. 
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Fic. — *'Uni\ kk.sal" S(»h ti(i\ Mixkr. 



>f tlio main sliaft is keyed a pinion wliicli eiiiiaiics a ^\)\\y uear 
. Xi^ the end of one l)la<le slialt. This extends throniili the Iron.^h, 
I swiiiirs upon it when the macliine is to he emptied. Tlie otlier 
sliaft is paralkd to tlie first hut runs in hearin<rs i'astene<l to 
•ouirh itself and driven from the lirst shaft hy a spur ^ear ami 
[1. The two shafts with tlieir steel hlades turn towanl eaeh 




, I 

Fig. 244. — Thk Hkfstorkf SoF.rrioN Mixfk. 
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other in the troii«»:h at the same rate of speed. The troufrli is jack< 
for heating by steam or cooling with water. Stuffing Ikjxcs for 
blade shafts are arranged to prevent cement leakages and to keep hi 
eating oil from entering the trough. The machine is belt driven 
has a two-speed gear for driving the blades at low speed when 
mass is heavy and at a high speed to finish off quickly when the n 
has been reducetl sufficiently. To empty the machine the trougl 
turned forward by a hand crank and the hingeil top, which is coue 
balanced at the rear, opens by the same motion. A hinged lip gu 
the solution into the receptacle. These machines are made in var 
sizes from 1 to 200 gallons capacity. 

Change Cax Cement ifixEif. 
In the machine shown in Fig. 245 a can containing the finis 
cement is taken from the machine and another one substituted. 




Ffg. 245. — Change Can Cement Mixer. 
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e of the machine has a step bearing in whicli revolves a short ver- 
il shaft supporting the platform. Tliis is really a large bevel 
T A, on which the can B is placed. It is driven by a bevel gear C 
untetl on shaft D, This is driven by a spur gear and pinion from 
f driving shaft, revolved by belt pulley E from an overhca*! counter- 
ift. F is the cover to which is attached bevel gear (r and also 
ir stirring blades //. The bevel gear (1 is keyed to a short shaft 
ieh revolves in a bearing that forms a part of the sliding head /. 
operate the machine, can containing the rubber and solvent, is 
iced in position and sliding hoa<l / and cover F, with its Ixnel gear 
1 stirring blades //, is lowered into the can by handwheel K oper- 
ng a rack and pinion. The bevel gojir (I meshes with gear (\ and 
eu power is ai)plie<l the can is driven in one di reaction and the stir- 
ig blades in another. The sliding-hend / has a counterweight so 
it the cover and bhides are easily raised when the operation is 
ished. 



Fig. 240 illustrates the lloss twin solution mixer, of the over- 
.veu beater type. Two tanks are supported a short distance above 
J floor so that the solution can be drawn off through the sliding gate 



Twin Sou tion (/iirirxs. 




Fig. 246. — Twin SolutiOxV Churns. 



T 
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valves. The vertical shafts are joiinialed in bearings centrally locate*! 
in the framework bolted to the tanks. Those have stirring blades at 
their lower ends and are driven by bevel gears keyed to the top ends, 
and are, in turn, driven by pinions keyed to the horizontal shaft. This 
is driven by belt pulleys and has two claw clutches so that each machine 
can be started and stopped independently. The tanks are open at the 
top and have steam connections. 



The Teoester Solution Churn. 
Fic:. 247 shows a German type of churn. It consists of a cylin- 
drical tank supported on an open base. A cover is bolted to the tank 




1m(;. 247. — Thk Tkoester Solution ChurxN. 



and lias a handliole A, through which the rubber and solvent are 
intnxluced. The vertical shaft B carries stirring paddles C which 
pass between blades L attached to the sides of the tank. The lower 
end rests in a step bearing in the center of the tank at the bottom. 
This bearing is lubricated by grease cup T). The upper end of the 
shaft is journaled in the cover and driven by a bevel gear E, engag- 
ing a bevel pinion F keyed to the cross shaft (7. This shaft has bea^ 
ings // bolted to the cover and is driven by belt pulley / from an ove^ 
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head countershaft. The solution is drawn off through the valve J, 
and the vapor is conducted by pipe K to an open air vent or to a solvent 
recoverv' apparatus. These churns are made with a capacity of 13 to 
65 gallons. 

TiiK Bridge Solutiox Pans. 
Fig. 248 shows a beater type on the right and on the left 
is an under-driven machine. Tlie base A su])})ui'ts in two bearings the 
main driving shaft, driven by pulley B, from nn overhead counter- 




FiG. 248. — Thk Bridge Solution Pans. 



shaft. On the end of this shaft is keyed a bevel gear C which drives 
a larger bevel gear D, keyed to the vertical shaft A\ which is journaled 
in the top frame at F. Two mixing cones roll on the bottom of the 
pan and are held in position by two guards (r suspended from the top 
frame. The pan R revolves with the large gear 1) and the dough is 
thoroughly mixed by the rolling cones. 

In the drawing on the right, tank II is supported above the floor 
80 that the solution can be drawn off through gate valve /. The tank 
has a vertical shaft resting in step l)earing at the lK)ttom and sup- 
ported at its upper end by the central bearing J. bolted to the cover. 
The beater blades are rigidly attached to this shaft, which is driven by 
a bevel gear K meshing with a pinion L keyed to the horizontal driv- 
ing shaft M, This is driven by pulleys T fn)m an overhead coimter- 
shaft. The cover has a handhole 0. through which the machine is filled. 
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The Drew Solution Mixer. 
The Drew mixer. Fig. 249, consists of cylindrical tank -4, cv X 
B, and a reciprocating plunger which draws the rubber sc^l 
through a sieve I), The softened rubber and solvent are put x 
reservoir -4 and the up stroke of the plunger draws the soluti(^xi 
the cylinder. The valves in the plunger open when it descends 
the solution in the lower end of the cylinder passes to the uppe'^T 
The next up-stroke draws a new charge through the sieve and deli 
the first charge through the pipe E and valve F back into the ressen 
A continual circulation is maintained through the sieve until tine ( 




Fig. 249. — Thk Drkw Solution Mixkr. 



tents of the tank arc thoroughly niixc<l. I>v turning the three-^ 
valve F, sami)les of the solution may be taken through the pip( 
during the operation. The tank is drained through pipe //. 

Si.Mi'LK Solution Straixkr. 
One of the simplest forms of solution strainer is shown in ] 
250. It consists of a single roller fixed in the ])ottom of a woe 
hopper, against whidi press adjustable slides, fitted with leather sti 
The roller is mounted on cast iron standards and driven by a 




Fic. 250. — Simple Fr)RM of Solitiox Strainer. 

piiUev. Provision is made to pivvent the oil used for lubrication of the 
bearings from ^rettin<r inside the hop]>er. The machine is sufficiently 
high to a<lmit of a good sized tank heing placed underneath. 

SrlJKW Tyi'k Stj{ainkk. 
Fig. 2.")! shows two views of I>ridg(As solution strainer, of the 
ecrew type. It consists of an accnrat(»!y l)ored cast iron cvlinder, 
about sixteen inches in diameter and eighteen inclu^ deep, with a 
removable perforated bottom. The cvlinder is mounted on strong 
standards of sutKcient height to admit a can l)eneath. Over the per- 
forated plate, tine removable coj)per gauze <liscs are fitted. After 
the cylinder has been cluirgCNl, the c(»ment is forced through the strainer 
by a tight fitting plunger and screw driven bv belt and worm gearing. 
When the plunger has reache<l the bottom the machine is automatically 
stoppecl and the plunger (juickly lifted by a hand wheel. 

HvDKArLic Stkajnkk. 
Fig. 2^)2 shows Bridge's hydraulic solution strainer. It is sup- 
ported at a distance alK)ve the Hoor so that the solution is strained 
direcjtly into a receptacle. The hydraulic cylinder .4 is mounted on 
the main l)ody of the machine and the lower end of the piston B is 
adapted to fit the cylinder C in which the solution is placed. This 
chamber has a removable, perforated lK)ttom plate, over which fine 
copper gauze discs are fitted. After the cvlinder has been charged, 
the piston, operated by hydraulic pressure, forces the solution through 
the strainer. A three-way valve, ()perate<l by a handwheel D, controls 
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Fig. 251. — Screw Type Strainer. 

the moveiiieut of the ram. The chamber is provided with steam con- 
nections for heating the solution. 

^Iachixe fok Fillin(; Ti bes. 
Fig. 253 is a side ehnation and Fig. 254 a phm view of Brett'3 
machine for filling cement tul>es. A is the reservoir and B the pump 
for filling the tubes. is a pii)e ccmnecting the reservoir .1 with the 
end of the pump cvlinder. D is a valve fitted in the pipe C, and E 
is a small sliding valve at the top of pipe (\ controlled by an external 
handle F. II is the piston on the end of the j)iston rod I, and ./ is the 
piston valve. A' is a nozzle upon which is placed the collapsible tube L, 
The nozzle is screwed to a ])rojection on the sleeve which slides 
on the front en<l of the cylinder B, which communicates with the 
nozzle through a hole, when the sleeve is placed in such a position that 
the nozzle comes opposite the hole. By sliding the sleeve upon the 
end of the cylinder it can be brought opposite a bv-pass in the under 
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side of the cylinder, to allow the solution to escape. A slide valve N 
controls the flow of the solution from the cvlinder B into the tube L. 
The solution is stirred in the tank A by the arms 0, mounted upon 
a vertical spindle P and rotated through bevel gears Q operated by a 
handle R. Stationary arms *S' are attached to the sides of the tank, 
and the arms revolve between them. 

In iiUing the tubes the valves D and E are opened and the lever T is 
pressed forwaird, drawing a supply of solution from the reservoir into the 
cylinder B. The piston is then pulle<l back and the solution passes 
through the piston valve J and tills the cvlinder. When the piston 
is again pressed forward, and vaKo N bcin^* held closed by a spring U, 
the solution offers resistance t() tlie for\vjn'<| motion of the piston. This 
extra pressure moves the links 1'. U'. X iuid )' and pushes the slid- 
ing valve N inward so that the pjissap^s arc uncovered. The solution 
now passes through nozzle K into the tube L, while the overflow escapes 
through the by-pass. The operator releases the handle and the spring 
U closes the valve iV. so that the tul)c may be removed without loss of 
solution. - ^ 




Fig. 252. — Hydraulic Straixer. 
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V\(\. 253. — SiDK ViKw OF TiiK Brktt Machine for Filling Ti'des. 



It is admitted in all factories where the article is used tliat ceinc 
is a daniieruus servant. In most well regulated places the mixi 
and stirring of cement is done in a iirei)ro()f Imilding. known as t 
cement-house. This may he near the factory to receive the henetit 




Fir.. 254. — Plan View of the Brett Machine. 
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le steam power, and yet be so clistaiit and protected as to be harmless 
ither from sudden explosion, or lire from any other cause. 

The Bowser Cement Can. 
The rubber cement can shown in Fig. 255 is of the portable type, 
Bomprising a heavy metal tank to which is attached a brass suction 
nmip. It is designed for distributing cement to the various depart- 
ments of a rubber factory. The pump will discharge at ()no sfroke, 
accurate pint, half-pint or (juarter-pint. It has an anti-drip nozzle 
th a lever shut-off, which cuts off the How when pumping ceases and 





Fig. 255. — The Bowser Cement Can. 

prevents deterioration of the cement. The cover has four open lugs in 
which fit the swinging bolts attached to the can, and is tightened by 
four winged nuts. A hand hole and a vent are also provided in the 
cover. 

The Bowseh Cement Storaoe Tank. 
The tank shown in Fig. 250 is for storing and measuring rubber 
cement. It is a rectangidar metal tank, fitte<l with a combination suc- 
tion and force pump. This will discharge at one stroke a gallon, half- 
gallon, quart or pint at the will of the operator. The tank has a 
flanged connection containing an autonuitic vent valve, which terminates 
in an air vmt protector at some point outside of the building. The tank 
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has a sloping bottom which causes the liquid to flow into a pocket 
taining the foot valve of the pump, thus permitting all of the cei 
to be arawn off. A hand hole is placed in the front near the hot 




Fig. 256. — The Bowser Cement Storage Tank. 



so that it may be cleaned out. Tanks liavinji' a capacity of four 
rels or more have two clean out openings. 

T>ATTKKY StORACJK Ol TFlT. 

Fig. 2r>7 shows a batter v of six self-measuring cement stc 
tanks, equipped with a barrel cradle, track and chain-hoists for 
ing and handling cement in large (luantities. The barrel is p 
on the cradle, raised into jjosition by means of the hoist, then rolled 
place over any tank, and the contents transferrer 1 to the tank by gra 
Splashing and waste are {)revented by th(^ barrel dash. This arr; 
ment makes un necessary the use of a transfer pump. The whole e 
ment is air-tight. The action of the pumps in drawing the ce 
from the bottom of the tanks tends to kec]) the contents agitated, 
maintaining a uniform consistency. 
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Fig. 257. Hattkrv Storage Outfit. 
Xaimitiia Storacjk. 
'1h* l>n\v.sor CMjiiipiiuMit in Vvj:, 2."».s consists of an iindorir round 
t;ink and till l>i|)e runnini; to a y)<)int a<-(M*ssil)lo tt> the supply. 




Kk.. 25S.- Xai'htha Tank and PrMP. 



.d iminp. placed inside the huildinir, aeciirately measures gallons, 
allon.s, quai'ts and ]>ints at a stroke. It ean he adjusted to deliver 
itcnncxliate quantity. A iraire on th(» tank indieat(»s the amount 
tiin*^ in the tank an<l is a ehcrk on the <l(»liverv. 
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EXTRA(^TI()X OF RUBBER AND GUTTA FROM SHRUBSi 
VINES, ROOTS AND LEAVES. 

THE extraction of rubber from Giiaviile shrubs, vines and rooti 
and gutta from leaves, has been of great interest and importance^ 
It has been most successfully done near the source of supply/ 
although Guayule shrub sent to the Unitc^l Stat^ and Germany \m 
been successfully extracte<l. It is only when the rubber appears in 
the form of rubber in a plant and not in the form of latex, however, 
that this extraction from dried plants has been even remotely successful, 
Certain types of rubber producers, namely, African vines and 
ilexican shrubs, are susceptible to the extraction of the rubber oon- 
taine<:l in them by mechanical means. It is only in ^fexico, in con- 
nection with the Guayulo plant, that this has been done on a large 
scale. 

Giayulp:. 

The ordinary process for extracting Guayule from the shrub is 
as follows: The bales from the field are opened and the shrub fe«i 
by hand to the crushers, small end first, the crushers being flooded 
with water. The crushed shrub then goes to a pebble mill, the charge 
being 6 bushels to ir>0 gallons of water. From there the pulverized 
mass is tloate<l to skimming tanks. Here the rubber and light bark 
Hoat and the heavy wocxl fiber sinks. The rubl>er and bark is then 
floate<l ofl' to another tank and into a revolving screen, where the 
dirty water is got rid of. Then it goes to a compression tank where 
the bark is settled : then to an ordinary tub washer and finally to a 
two-roll rublxT washer — after which it is <lried. 

Then* are other systems; for example, extracting the rubl)er bv 
alkaline baths or by solvents. There are also many types of crushers, 
disintegrators and extractors. 

Gl AYULE SlIRKDDER. 

The Williams machine for cutting and shre<lding Guayule shrub 
is illustrated in Fig. 259. The shrub is thrown on a traveling feeder 
A, which carries it along until it comes in contact with the lower sid^ 
of the presser B, This is in the form of a traveling apron driven 
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sprocket chain passing over sprockets C and IJ. The sprocket 
D is, adjustable to accommodate the varying bulk of the shrub, 
liseharge end of the apron B rises as the material passes through, 
:his raises the feed roller E by the chain F, This feed roller 
3 the shrub over the stationary cutting knife G, The loosely 
ed beaters H are placed in rows on the shaft. They are extended 
jntrifugal force and cut off the shrub according to the speed of 
'ee<l rollers and the apron B. If metal or other foreign material 




Fig. 259. — Guayule Shredder. 



ed in with the shrub the machine stops automatically. The cut 
il) falls on the perforated iron screen /, where the work of i)ulveriz- 
is tinishetl. The tine material falls through the screen and is taken 
by the fan J and forced through the pipe K into the dust separator 
Here the dust is sei)arate(l from the shrub containing the gum. 

Rotary Clttek. 
The Abbe rotary cutter, shown in Fig. 2 GO, cuts roots, vines or 
lbs to any size, before feiMling to the pulverizer. Tlie niacliine con- 
j of a cylindrical casing .1 in which five knives Ji revolve against 
stationary knives C set inside the casing, three on each side. The 
'es are set at a slight angle, giving a shearing action. TIh^ shrub 
h1 into the hopper IJ, and cut by the knives which carry it over the 
•orated bottom plate E. If fine enough it falls through, otherwise 
I carried up and recut until sufficiently reduced to i)ass through the 
■orations. The fineness depends wholly on the size of the holes in 
plate. The knives are adjustable and the plate E is removable. 
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\'U.. 260.- Rotary Ci'ITEk. 



TlIK AnilK I^KHMLK MlLI» 

Pol)l)lc mills grind l»y frit'tioiu produced l>v a groat iniinlu'r of 
flint pel)l)l(»s <»r porcelain halls tund)ling and rolling inside a rovolvinur 
cylinder. 

Fig. shows a p(»l>hl(* mill for rc^lncing (inayule. It is an 
iron cylinder set on trunions, revolvtNl hy spur gears from a belt 
pulley, and has steam or air connections for grinding under pres- 
sure. The cylinder is porcelain lintnl ami has a flangcHl manhole to 
which a tight cover or discharging scretms may he holte<l. The material 
is placed in the cylinder with the pebhlw and the cover lx>lted on. 
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Fig. 262.— The De La Corte Crusher. 
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The mill is revolved until the material is suffieieiitly rediice<l, wha 
it is discharged through the screen. 

The Ue La Cokte Cri sher. 
Fig. 262 shows four cylinders .1^ B, C and D, each of whii 
contains a spiral feeder. The shrub is first broken up in short i»ie(w 
and fed intt) one end of cylinder .1 from a hopper E an<l conveyrf 
to the opposite end where it passes between a set of grinding dia* 
These partially crush it, after which it falls into the end of cylinder i 
and is conveyed to the opposite end, where it passes between another 
set of discs. This operation is repeated in C and the pulverized shrnV 
having reached the grinding end of cylinder D, is discharged throngk 
the opening h\ The surface of the grinding discs vary from coarse in 
the first set to fine in the last. The final cylinder D is heated to assist 
in massing the particles of rubber vfooA fiber. By the time the material 
reaches the outlet F the wood fiber has been thoroughly ground and 
the rubber is then separatetl from it by washing. A means is provided 
for adjusting the distance between the grinding discs so that any 
desire<l pressure may be exerted. 

TllK 1>KI1)GE drAVl'LE CrT'SHERS. 

The drawings .1 and B in Fig. 208 show two types of niacLines 
for extracting rubber from Gnayule and similar shrubs. Jn A the 




Fig. 263. — The BRinr.E Guayule Crushers. 



shrub is delivered to the rolls through the (*hute D by an endless chain 
of elevator buckets in a casing C, The shrul) passes between the co^ 
rugated rolls E E, F F and G G, which crush and disintegrate the 
woody fiber. A stream of hot water is played over it and amalgamates 
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B rubber while the waste is washed away. The scrapers // prevent 
e rubber from sticking to the rolls. To send the shrub through the 
aehine a second time, a hopper / is placed to catch it as it leaves 
le rolls G and the moving buckets convey it again to the toj) of the 
Laeliiiie. 

Ill the second machine, B, the crushing is done by a pair of plates. 
Hie plate J is stationary in the frame L with the front end higher 
ban the back, while the plate K is level and suspended by two swing- 
ng supports M pivoted to the upper ])art of the frame. The forward 
fnJ of the plate is attached to a coniie(*ting rod pivot<^d on n crank N, 
When the latter is turned by the driving pulley 0, the phite A' is 
reciprocated horizontally and the shrub is crushed between the plates. 
The lower plate has sides P to retain the material ns it is fed from 
the hopper Q, and it is ground finer and finer as it ai)proaches the 
rear end of the machine until it passes out into a receiver under the 
chute iS. The plates are chambered for st^am and air is blown between 
them to remove the light bark and wood fibers. 

TlIK LaWKKNCK ExTliAGTOlf. 

In Fig. 264, crushe<l Guayule shrub is deliveriNl from a chute D 
to a tank A containing boiling water, lieate<l by steam coils B, and 
agitated by steam from the pipe It is lK)iled for half an hour 
and then drained oflF through the outlet pi[)es E and F, These pipes 




Fig. 264. — The Lawrence Extractor. 
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are fitted with horizoutal, perforated tubes G, through which the mix- 
ture falls on a moving api*on //. The water drains off through tbe^ 
apron into a trough I, while the shrub particles are carried along to 
the separator /. A scraper A" and a sprinkler L serve to detach an? 
particles which adhere to the apron. 

The separator is covered with a band of thick rubber belting U 
slightly roughened on its outer surface. An apron N of similar mate^ 
ial surrounds a portion of the drum and is drawn against it by turn 
buckles 0. The V-shaped upper end of the apron forms a hopper 
into which the fiber falls from the screen. When the drum is rotated 
the shrub is dra^ra between the belts with a rubbing and rolling motion. 
The particles of rubber unite and emerge at the lower end of the 
apron N in worm-like rolls. The fiber also leaves the drum at this 
point and falls with the rubber upon a conveyor and strainer P and 
is washed away by the sprinkler while the rubber is carried along 
and deposited in the washing tank R, 



The Lawrence Guayule Wasuee. 
Guayule shrub is soaked in water for several hours and then cut 
into small pieces. Those are mixed with about ten times their weight 




Fig. 265. — The Lawrence Guayule Washer. 



of water and the mixture placed in the beater tank /I. (See Fig. 265.) 
From the beater the rubber is run off into the tank B, where it remains 
suspended in the water. The light bark rises to the surface and the 
wood pulp settles to the bottom. The tank has steam coils, and bv 
raising the temperature of the water its specific gravity is so changed 
that the rubber settles toward the bottom. The floating waste matter 
is b]o^vn by an air nozzle C into the trough D, which conducts it away. 
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and water, with the heavier refuse, is then drained off 
ik E, where the rubber rests on a screen F, hinged at 0. 
drains into the tank and the screen is lifted by the pulley 
ing the rubber and wood particles into the tank I contain- 
b a normal temperature. The fiber sinks to the bottom and 
remains suspended in the water. Common salt is then 
> the tank to increase the specific gravity of the water, 

rubber to rise to the surface, where it is carried away on 
screen J suspended from an overhead track A'. The tank 
ed with coils which are connected with steam and cold 
y for regulating the temperature. 



The Lawkence Extractor. — (By Solvents.) 

(30 shows an apparatus for extracting Guayulc by solvents. 

is first crushed and placed in a basket-like cage A which 




Fig. 266. — The Lavvkknck Extractor. (By Solvents). 

trunnions B sup])ortcd on the track C, This has a pres- 
?^ thermometer F and inlet and outlet steam pipes. Aft^r 

filled it is tilted horizontally and pushed into the steam 
dinder D, The door G is then closed and the valve H 
[ naphtha is forced into the drum D by a pump /. (See 
The valve // is then closed and steam admitted to the 
le extractor is kept at 60 pounds pressure for four hours, 
>lution is drawn through the pipe K into a st^am jacketed 

L. The naphtha vapor is condensed in the coil M and 
a supply tank iV, to be pumped again into the cylinder D. 
ulk of the naphtha, or other solvent used, is driven off by 
the evaporator L until the solution begins to thicken. Then 
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the discharge valve is opened and the solution passes into the 
steam jacketed tank P containing a hot alkaline solution, which i« 
admitted through the pipe Q. This separates the resin and naphtht 
from the rubber, which floats as the solution cools. This is hastenei^ 




Fir.. 267.— The Lawrence Extractor. (By Solvents). 

by the inti'oduction of cold wnter through the pipe R, after which the 
rubl)er is skiiimied olf and subjected to repeated washings with hot 
and cold water in the tank Under this treatment it assumes a 
dough-like consistency so that it is easily rolled into sheets between 
the rolls T. 




Fig. 268. — The Ephraim Guavule Separator. 
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The Ephraim Guayulk Separator. 

Che process illustrated in Fig. 208 consists in passing the Guayule 
through a rotating cylinder with internal teeth which tear it 
5ces. The second step is the separation of the rubber from the 
id material by washing and finally skimming off the floating 
r. 

The shrub is placed in the drum .1, which is rotated by the belt 
Y C and the gears B. The intenial surface of the drum is studded 
triangular teeth D, which tear the shrub as the drum revolves 
at the same time steam is admitted to the drum through the 
E. When the mass is finely divided it is discharged through 
ose F into the open trough G. Water is admitted to the trough 
gh the pipe // and the heavier particles sink to the l)ottom and 
nto the trough /, while the rubber, which floats on the surface, 
nimed off into an adjustable sluice-way J, 




Fig. 269. — The Bridge Crusher and Extractor. 
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The Bridge Crusher axd Extractor. 

Fig. 269 shows an apparatus for crushing shrubs, vines and rooti 
and for separating the rubber from the bark and wood. In this A 
represents a steam boiler, while 5 is a easing containing a verticil 
bucket conveyor which receives the shrub through the door C. Tb: 
charge is raised to the top and conveyed through a chute D into i 
circular casing E. This contains a spiral conveyor F and several pain 
of rollers G which crush the shrub as it passes through the casingi 
The conveyor and rollers are driven by the gear H. When the material 
reaches the opposite end of the casing it falls through the hopper / 
into a second casing which is similar to the first, in that it contains 
a spiral feeder and crushing rollers. During the passage of the 
crushed shrub, a part of the finely divided bark and wood falls throu^ 
the holes K into a shaking sieve while the coarser particles pass 
through hopper il/. The bark and wood fall into the dust hopper 
while the rubber, which coheres in larger pieces, passes through the 
hopper and between the crushing and washing rollers P, which 
further separate the rubber from foreign matter. An endless band 
conveys the material back to the top of the rollers or to a discharge bin. 




Fig. 270. — Guavule Blocking Press. 
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GUAYULE BlOCKIXG PrESS. 

The press illustrated in Fig. 270 is an ordinary toggle joint press 
3ped with a collapsible frame for forming wet rubber into blocks, 
frame is shown closed and filled and ready to be pressed. This 
ractically the same type of press that is used all over the world 
blocking plantation rubber — often a screw and sometimes a hy- 
lic press. This particular toggle joint press makes a block 23% 
^ X 6. The forming box is lined with loose steel plates to keep 
gum from sticking. 

The Palmer Landolpiiia Decorticator. 
In Fig. 271, A is the frame in which are journaled fourteen 
ugated rollers B, Each roller carries a worm gear C and engages 
orm shaft D, belt driven from the main shaft (i, and all rotate 




Fig. 271. — The Palmer Landolphia Decorticator. 



ultaneously in the same direction. Two shafts, G and journaled 
the upper part of the frame, are driven in the same direction, 
ih shaft supports four rows of steel rods E, which are pivoted in 
shaft hubs and have their outer ends grooved. When the shafts 
rotated the centrifugal force keeps the rods extended. The vines 
fed into the machine by the revolving bed rollers and the rapidly 
)lving rods act as hammers and separate the rubber and fiber. 

The Guiguet Crusher and Extractor. 

Fig. 272 shows a front elevation of this machine. The engine 
drives the crusher B and the agglomerators E, F and /. These 

coned-shaped and ribbed and revolve in steam jacketed ribbed 
V68. The vine or shrub is fed through a hopper A into the crusher, 
re it 18 shredded and treated with water. It then passes through 
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a channel C and a two-way funnel D, into the agglomerators E and F. 
Most of the wood particles are washed away by a stream of water 
while the rubber forms in masses. On leaving the agglomerators E and 
F the rubber passes into a trough I, w^hich conducts it into a rotating 
screened drum (not shown), where more of the wood particles are 




Fig. 272. — The Guiguet Crusher a>'d Extractor. 



washed away, while the rubber remains on the screen. It is then 
passe<.l through the final agglonierator J , where the rubber is fornieJ 
into shape convenient for han<llin^. 

The Vaj.ouk Extkactor. 
In Fig. 273 is shown an end elevation of this machine, which is 
Imt a modified form of a tumbling barrel. The drum .4 is mounted 
in side frames B and driven bv a belt pulley. The body of the dnnii 
is perforated and the inside has broad alternating convex and concave 
ribs C and D, iletid rollers E of small diameter and alK)ut the same 
length as the drum are loosely placed on the inside at the bottom. The 
shrub is fed to the machine through doors on the side or ends. Wat^r 
is supplied through the hollow shaft bearings. When the drum is 
slowly revolved the rollers rotate and tumble about thereby pulverizing 
the shrub. The fiber is carried away through the perforations by the 
water and the rubber remains in the drum. 
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Fig. 273. — The Valour Extk.xctor, 

The Kemptkr Pkocess of Extracting Ri bber. 
The apparatus shown in Fi^. 274 is a German invention for 
•acting rubber from phints. .1 is a tank with a water inlet and 
et. Suspended in the tank is a cylindrical casin/z: B with a per- 
ted bottom C and a hopper-shaped top I). The shaft E is joumaled 
searings (not shown) and support radial arms F. These are as 




Fig. 274. — The Kempter Process of E.xtracting Rlbber. 

g as the easing and have corrugated rubbing surfaces that conform 
similar roughened surfaces of the casing D. The tank is filled 
;h water and the plants are fed into the hopper. The revolving 
I carries the leaves or plants between the roughened surfaces, which 
uces them, the fine woody particles are washed out through the 
een while the rubber rises to the surface of the water. 
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The Kigole Gutta Percha Extractor. 
A French apparatus for extracting gutta percha from lea 
bark or twigs is shown in Fig. 275. The leaves or twigs are 
pounded and then placed in an exhausting vessel A, Carbon bisulpl 
is placed in a water boiler B and passes through a tube C, as a va 
into the condenser D. Here it is condensed and percolates through 
leaves and t\vigs. The liquid then returns to the water boile 
through the tube E, the strainer G and the automatic valve F. A 
the solvent has dissolved and transferred a portion of the gutta to 
water boiler, it again passes through the tube C and is condensed ir 




Fig. 275. — Thk Rigolk (ii tta Percha Extractor. 



vessel .1 to dissolve more gum. When all the gum is dissolved 
carried into the boiler, the valve // is closed. A jet of steam is 
introduced from the stonm boiler / through the vessel A and the b 
B, This carries away the excess carbon bisulphide into a tan 
while the extracted gutta percha remains in the boiler B. 

Thk Serl'llas (tftta Pkrciia Extractor. 
Referring to Fig. 270, the pulverize<l gutta percha leaves 
branches are placed on a filter in the jacketed digester A whi< 
then closed. The solvent toluene passes from a refrigerator C 
steam jacketed reservoir B, Here it is heated and then passed int 
digester A, where it is mixed with the material by an agitato 
After sufficient time has elapsed the solution is discharged intc 




Fig. 276. — ^The Serullas Gutta Percha Extractor. 



still E, where the solvent is driven oflF by distillation. The gutta 
percha is then sheeted and dried. 

The Obach Gutta Percha Exteactoe. 

This process is based on the fact that gutta percha is soluble in 
light petroleum spirit at the boiling temperature, but is re-precipitated 
on cooling below 60° F. 

Referring to Fig. 277, the crushed and dried leaves are placed in 
a wire basket and lowered into the steam jacketed digester A. It is 
then filled with naphtha from tank B or F, and heated to the boiling 
point while the vapors are condensed in C. The solution in A is 
allowed to cool and is then drawn off into a tank D, fresh naphtha being 
admitted and the operation repeated. After draining, the remaining 
solvent is distilled through C into tank JP, and the exhausted leaves 
removed. The gatta solution is then pumped into tank B and from 
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there it flows through a fresh charge of leaves or the giitta is eo 
down in one of the digesters and precipitated. The mother li(iiic 
then drawn off into tank D, the precipitate washed with clean nap] 
from tank F and allowed to drain. Steam is now admitted to 
digester to distill off the remaining naphtha, and the giitta whie 
found floating on the condense^l water removed and washe<l. 
digesters A and G are worked alternately. 




Fig, 277.— Thk Obach Gutta Pkrciia Extractor. 



CHAPTER XVI. 

EXTKACTION OF KESIXS FROM RUBBER AND 
GUTTA PERCHA. 

EARLY all wild crude riil)l)er contains resin, some having more 
resin than rubber. The amount of resin found in rubber ranges 
^ from 1.2 per cent, in tine Para to 75 per cent, in Pontianak. 

a spite of the variety of soft resins found in some grades of rubber, 
irtraction has been successfully done on a large scale. 

Iiiilia rubber which has undergone complete oxidation consists 
riiicipally of a hard, brown, transparent substance, shellac-like, called 
Jpiller's resin. This resin is an acid ; it cond)ines readily with soda 
.11(1 potash, forming soaps which are soluble in cold and hot water, 
ipiller described this resin many years ago. The variability in the 
iinouiit of resins whicdi may bo found in the various classes of rubber 
is illustrated by the results of analyses made by Lyman M. Bourne.* 
His table covered 181 analyses of all classes of rubber, and the results 
of a few of the more important are given here. 

Three samples of Ceylon Para Hue averaged 2.5 per cent, resin 
and 97.5 per cent, rubber, with no shrinkage, this being the only variety 
without shrinkage. The average of 2'] samples of Brazilian Para 
line showed 0G.6 per cent, rubber and *]A per cent, resin, with 17 
per cent, shrinkage. Six samples of prime Assam, from India, showed 
15.8 per cent, resin. Two samples of Borneo sec*ond and one of Bor- 
neo thirtl showed 19.3 and 20.7 per cent, resin, respec^tively. Seven sam- 
ples of Upper Congo gave 1.'].8 per c^nt. resin. One sample of Brazilian 
strips showed 28 per cent, resin. Three samples of Mexican Guayule 
showed 2."). 4 per cent, resin and 2.*) per cent, shrinkage, and seven 
samples of Pontianak showed 7.") per cent, resin and 60 per cent, 
shrinkage. 

In analyzing these samples they were dissolved in benzol and 
^te resin was precipitated by addition of alcohol, the gum remaining 
solution. Dr. Weber, in his work on the analysis of rubber, advises 
^J^at samples be treated by the Soxhlet method of extraction, using 
Acetone as a solvent of the resins while the rubber is not dissolved. 

The extraction process begins with washing and drying the raw 
Material in the ordinary wav. If the resin solvents will dissolve 
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water it is cheaper to extract the water with a portion of solvent 
then put on a fresh portion to extract the resin. There are two wi^ 
of dissolving out the resin. One way is first to put on a solvent 
both rubber and resin, like naphtha. Then the gum is precipita 
out by acetone, leaving the resin in solution. 

The other method is to use a resin solvent only, such as aceto 
without dissolving the rubber. 

By using a rubber solvent the rubber is softened so that 
resins can be easily extracted. This is done by placing the rub 
and solvent in a tight cement-mixing apparatus. (See chapter oa 
Cements and Solutions. ) A simple condenser is used to condense the 
solvent vapor. When the rubber is sufiiciently softened, the resin 
solvent — acetone — is let in and the stirring continued. The rubber 
finally masses, when the acetone containing the resin is drawTi off. 

Using the other method, it is necessary to thoroughly work the 
rubber with the solvent. In fact it must be washed with solvent just as 
it is customary to wash dirty rubber with water, but there must be 
no exposure to the air. 

There are also processes for deresinating by the use of alkalies, 
but such processes have not been used on a commercial scale. 

Almost all of the "enclosed" washers, notably the Hood washer 
(see Chapter I, Fig. 10) may be and are used in deresination. The 
machines that follow are used only for the extraction of resins from 
rubber. 

The Chute Deresixating Appakatus. 
This is sho\\^l in Fig. 278. 

The five extractors. A, B, C, D and E have steam heated jackets 
F and contain rotating macerators G, These extractors communicate 
by pipes with three kettles //, / and which are connected with two 
fractional distilling columns A' and L, goose necks M and N, condenser 
and Pj and finally with solvent tanks Q, R and S, A mixture of 
methyl acetate and acetone is used. There is also a condenser T con- 
nected directly with the tanks and a pump U for forcing the different 
materials through the pipes. With low grade, wet rubbers the operation 
is as follows: 

The rubber is placed in tank A and the macerator G is set in 
motion, while steam is admitted to the jacket to hold the solvent near 
a l)oiling temperature. Dehydrating solvent from tank B, which has 
already been used to partially dry a batch of rubber, is passed into A 
through the pipe Y, This solvent, after extracting the greater por- 
tion of water from the rubber, is discharged into one of the ketties. 
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le rubl)er in ^1 is now treated with fresh solvent, and after being 
orouirhly agitated with the rubber the solvent is passed into another 
tractor and used again. The rubber, which has been treated twice 
ith dehydrating solvent, is now treated to extract the resin. Solvent 
bich has been used to treat other rubber is admitted to A and mixed 
ith the rubber. It is then drained off into one of the kettles //, / or 
p and the rubber is treated with fresh solvent. After taking up all 
resin it will hold, this solvent is discharged into another tank 
• be used again, and the rubber is washed and dried. 




Fig. 278. — Thk Chutk Derksinating Apparati's. 



The rubber in each extractor may be treated in the manner 
lescribed for A, by manipulating the valves, and in practice four of 
lie tanks are being w^orked with solvent and rubber while the fifth 
B treated with water and recharged. The columns K and L are pro- 
vided for the fractionation of low and higli grade solvents, each being 
^ed by one of the vapor lines V. The exhausted liquid is returned to 
he kettles through the lines IT. Any uncondensed vapor is condensed 
n and P and finally returns to the solvent tjinks to be used again. 

The Eves Process. 
In Fig. 279 -4 is a large, shallow tank containing a steam coil B 
drain pipe C. Mounted a1)ove this tank is tank D, the upper end 
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being closed by the head E. The vertical shaft F has agitator 1: 
G at its lower end and is driven by a belt pulley H, It is supp 
in the center by spider / which moves Vertically with the shaft 
it is raised and lowered. The two tanks are separated by a eorru 
screen J, The upper tank has a door K, through which a perfo 
kettle L is introduced. This kettle is mounted on rollers and 
on rails 3/. In the upper end of the tank Z> is a condensing co 
The operation is as follows: The shaft F is raised vertically an 




Fig. 279. — Thk Eves Process. 



door is opened. The kettle containing the rubber is then run ii 
tank, the agitator shaft is lowered in place and the door closed. 

The tank .1 is partly filled with alcohol which is volatilized b; 
heating coils. The vapor passes up between the tank D and the k 
L and is condensed by the coils S. The liquid then drops into 
kettle, being prevented from ninning down the sides by the flange 
The agitators -keep the rubber in motion so that the alcohol is 1 
oughly mixed with it. The resiu \h d\s§>olvcd by the alcohol and d 
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ugh the perforated base of the kettle and tlie screen / into the 
: A. When all of the resin has been removed, the agitator shaft 
raised, the door opened and the kettle run out for the removal of 
deresinated rubber. The solution in tank .4 is drained off through 
pipe C and is later distilled to separate the resin from the alcohol. 

The Lawrenck Deresixatok. 
The Lawrence process of refining (riiayule separates the resins and 
also water and naphtha from the rul)ber. Fig. 280 shows a macerator 
tank A, an evaporator B, a condenser (\, a separator D and a series of 
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Fig. 280. — The Lawrence Deresixator. 



storage tanks, alcohol in E, rec*overed naphtha in I\ naphthalized alco- 
hol in and watered alcohol in //. Each of these receivers is pro- 
vided with vapor vents, gages and inlet and outlet pipes. In tank A is 
a vertical shaft / bearing four horizontal rollers J at its lower end. 
This agitator is slowly driven bv a belt K and when not in operation 
it is lifted out of the tank bv the chain block L, The process is as 
follows : 

The rubber is placed in the jacketed macerator .4 and spread 
evenly over the bottom. Through the pipe M from the tank H alcohol 
is drawn into the tank .4. The condenser C is packed with ice and 
salt, and the valves in pipes N, and F are opened. Steam is admitted 
to the tank A, heating the alcohol to about 122 degrees F. The va^or 
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is conducted by the pipe N to the condenser and is reeovereil in titf 
separator D. The alcohol in tank A becomes saturated with resin aii4 
naphtha. This solution is drawn off through the pipe Q into the 
jacketed evaporator B, and the steam is turned on. The contents an 
vaporized and conducted into the condenser through the pipe <S', tlii 
resin remaining in the tank B, The pipe Q is now closed and a second 
charge of alcohol is drawn into the tank A, when practically all of 
the naphtha and resin in the gum are extracted. This second chai^ 
is drawn off and evaporated as before. The deresinated rubber is 
removed from the tank A by raising the agitator and cover by the 
chain block L. Practically all the alcohol and naphtha is recovered 
in the separator 1), Where rubber containing bisulphide of carbon is 
to be purified, a separate tank R is provided, on account of the dis- 
agreeable odor of this chemical. 

The La^veexce Debesinator. — (Alkali Process.) 
In Fig. 281, .1 represents a steam-jacketed kettle containing an 
iilkaline solution, usually 10 per cent, solution of sodium hydrate. 




Fig. 281. — The Lawrence Deresinator (Alkali Process.) 

After boiling the rubl)er in this solution for half an hour with constant 
stirring, the resin is completely dissolved and the rubber is broken 
up into small particles so that the contents of the kettle may be drawn 
off through the pipe B and emptied upon a moving strainer C. The 
alkaline solution, with the resin, is drained into the trough D while the 
deresinatetl rubber is partially washed by the sprinkler E and then 
conveyed to the washing tank F, w^here it is thoroughly cleansed and 
rolled into sheets. 

Thk Flamant Coxtinuous Process. 
This is a deresinating apparatus which operates continuonslv. 
without loss of time, and renders subsef\uent manipulation unnecessarv. 
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jpiie solvent may consist of ethyl or methyl alcohol or acetone mixed with 
ipetrolcum, carbon tetrachloride, benzine, ether or carbon bisulphide. 
pFig. 282 shows a steam jacketed still A for evaporating the solvent; a 
j^ank B for purifying the vapor and for heating the solvent; a con- 
i^jenser C and a tank D in which the resin is dissolved. A number 
fof cylindrical discs of wire netting are arranged in this tank so that 
lie solvent can circulate freely between them. 

The vapors from still A pass through the pipe E into the tank B 
id through three rectifying plates F which dehydrate them. The 
^Tapors then pass over the coils G, through the pipe U and the con- 




FiG. 282— The Fi.amant Contintols Process. 



denser C, where the vapors are condensed. The solvent then passes 
through the pipe / and the heating coils G, and then into the extract- 
ing tank D. The rubber to be deresinated is placed on the discs in 
this tank and subjected to the hot solvent. This removes the resin 
and carries it over into the still .1, where it is deposited. The pipe 
through which the resin and solvent pass to the still and which is in 
the shape of a siphon, keeps the extractor D full of solvent. Vapors 
condensed iti the tank B are returned directly to the still through the 
pipe L. 
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The Obacu Gutta Pkrcha Process. I 
The chemical dcresinatiiig and hardening process for gutta perchJ 
first introduced by Obach, is shown in Fig. 283. The inner tank A 
has a perforated bottom covered with wire gauze. This tank is filleJ 
with gutta percha, which has been previously cut in pieces anfl 
thoroughly dried, and lowered into one of the tanks B, This in 
repeated until the three tanks B have been charged, when naphtha! 
from tank C is admitted. The solution, containing a large amount 
of resin, is run from the last tank B into tank D and from there into 
still E, and the solvent vapor is condensed in F, 




Fic. ii"**.^.— The Om.wh Gutta Percha Process. 

The spirit from tank .1 is then run off into another tank and 
the gutta percha washeil with clean spirit. The inner tank containing 
the gutta percha is lifted out and the latter discharged into the mas- 
ticator (ly previously filled with cold water. The masticator is then 
closed, steam is turned on and the roller set in motion to knead the 
gutta percha while the solvent is being distilled oflF and the vapors 
condensed. The resinous solution is distilled in E and the deresinated 
gutta percha is r(»nioved, washed, dried and sheeted. 

TiiK Haddax Kesix Extractor. 
In the process shown in Fig. 284, the gutta percha is treated with 
carbon bisulphide and filt4?red to remove the mechanical impurities. 
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solution then passes into a series of depositin;^ vessels, where the 
"ized gutta percha separates from the non-oxidized material owing 
a difference in densities. The oxi(lize<l product is deoxidized by 
ns of carbonic oxide and the two gutta percha products are then 
ted with a solvent such as benzine or turpentine to extract the 
in. These operations are carried out in the apparatus shown, in 




Fig. 284. — The H.xddan Re.-in Mxtkactor. 



4iich .1 is the receiver or mixer, B the tilter, (' the de|)()siting vessels 
lid D the evajiorator in which the carbon bisulphide is evaporated, 
he vapor is condensed in the vessel E, containing cooling coils, and 
e condensed solvent is collected in the reservoir F, In the second 
ries of operations, the bisulphide is replaced by benzine or other 
•olveiit to extract the resin. 

The L)e La Fuksxayp: Dekesixatok. 
In Fig. 285 is shown a French apparatus for extracting resin 
-from gutta percha. .1 is a steam heated tank, connected with a naph- 
tha tank B by the pipe (*. The lower end of tank .1 communicates 
with the collector I) I>y the pipe E, The collector D is connected with 
still F which conmiunicates by a pipe (i with the reservoir B, At its 
upper end the still is connected to the tank .1 l)y the pipe //. 

The crushe<l gutta percha is placed in the tank A and covered 
with naphtha and the temperature gradually raised about 35 degrees C. 
As long as the solvent remains colorless only resin is being dissolved, 
but any discoloration of the solvent indicates that the gutta percha is 
ftlso beginning to dissolve. Before this occurs the solvent containing 
the resin is nm off into the tank D, while the gutta percha remains 
the tank A, The solvent is recovered by distillation and the resin 
<iollects in the tank />. The solvent remaining with the gutta percha 
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Fig. 285. — The De La Fresnaye Deresixator, 

is recovered through the pipe // in the still F, from which it returns 
with that already recovered from the collector through the pipe G into 
the reservoir B to be used again. 

A French Process. 

The rubber is first treated with carbon bisulphide, benzine, or 
carbon tetrachloride and afterwards with a substance for dissolvin*: 
the resins such as methvl alcohol or acetone. In Fig. 286, C is a steam 
jacketed masticator. B B are two revolving blade shafts. D contains 
the rubber solvent. E contains the resin solvent. F is a vacuum pump. 
G is a steam jacketed evaporator. // is a condenser. 

The rubber is first agitated in the masticator with a quantity of 
the rubber solvent, then with the resin solvent. The solvent containing 
the resins is then collected in G by decantation — tipping the masticator 
C on its support. This is repeated several times to secure complete 
extraction of the resins. The vacuum pump is used for extracting 
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pibe remaining solvents in the masticator. The liquid solvents are 
^'separated in the evaporator and the vapors recovered in the condenser 




Fig. 286. — A French Process. 



and returned to their respective reservoirs. The purified rubber is 
collected in the masticator, while the resins remain in the evaporator. 

A German Dekksinator. 
The apparatus shown in Fig. 2S7 is for extracting resins from 
low grade rubber such as Pontianak. It is a double apparatus, having 




Fig. 287. — A German Deresinator. 
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two steam jacketed extractors A, two steam jacketed stills two 
condensers E and a solvent tank B. 

The rubber is first dried and formed into long rolls, which aiv 
placed on perforated trays in the extractors A. After they are eloscti 
the rubber is covered with solvent from tank B and heated. The 
solvent, which has become saturated with resin, is then run into die 
heated stills C, wdiere it is agitated by stirring blades operate<l l)v 
belt pulleys D, The solvent vapor passes into the condensers E and 
returns in licjuid form to the reservoir B, by way of the siphons F, The 
rubber in the extractors A is again subjected to the action of the 
solvent and the latter is run into the stills to be again evaporated, 
condensed and returned to the reservoir. The process is repeated until 
all of the resin has been removed from the rubber. The latter is theu 
washed and drie<l. Either one or l>oth sets of apparatus shown in the 
drawing may be employed. 



I. 



CHAPTER XVII. 

RECLAI.MIXG. 

rHE reclaiming of riil)ber from vulcanized waste has made remark- 
able progress within the past two decades. The improvement in 
processes has been marked, the extent of the business has developed 
wonderfully and the use of the product has increased more rapidly 
hau the consumption of crude rubber itself. 

• The reclaiming of waste rubber can be dividtnl into three groups — 
;he mechanical, the aci<l and the alkali processes. In the Hrst, or 
mechanical, the waste is first ground to a fine powder, and if fabric is 
present it is blown or sieved out by the use of compressed air or screens, 
[f metal is present it is removed by magnetic separators. The rubber 
is then devulcanized, after which it can be shef^tcnl or l)atched. Next 
Is what is known as the acid process. In this the rubber containing 
fabric is first shredded on a cracker and is put in a tank containing 
nilphuric acid and water. The stock is then boile<l long enough to 
char the fabric, after which the rubber is washed in clean water to 
free it from the surplus acid. It is then dried and run through a mag- 
netic separator to remove particles of iron. Some manufacturers run 
it through what is known as a riffler — a long trough containing obstruc- 
tions tlirough which a stream of water is running. The riffles retain 
the sand and metallic particles which the magnet does not remove. 
It is devulcanized, then sheeted or nm through a refiner, or through 
a strainer similar to a tubing machine. Tn the third, or alkali process, 
the rubber and attached fabric are subjected ti» treatment with caustic 
soda and water. After devulcanization, the rubber is washed to free it 
frrnn the alkali, dried, sheeted and refined in the same way as in the 
acid process. 

The Si'LLiVAX Baling Pkkss. 
Baling presses arc used by scrap dealers to put the waste in port- 
ible form. They are also used by rubber manufacturers who send 
rulcanized trimmings to the reclaimers. They are of many sorts — 
ever, screw, toggle and hv;lraulic. Fiir. 28S shows one of the simi)lest 
'orms. It is simply a strons? wooden box, filled with scrap. A heavy 
■)late at the top is forced down upon the mass and ])artly into the 
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The Logemaxx Baleij. 
Fig. 289 shows a toggle lever baliug press built of steel. It is 
ratcKl by an adjustable crank and gears, which revolve the main 
ring screw at ditferent speeds. Threaded on the screw are two 
jle levers to which the (compression plate is attached. The screw 
. lever construction gives a very high compression and produces a 
ipact bale. 

Alligatok Shears. 
\Vhen the scrap is in too large pieces to be easily handletl on 
ckers or shredders, it is cut into pieces of (convenient size by such 
pliances as alligator shears. Such a machine is illustrated in Fig. 
0. The upper blade is pivoted and of heavy steel. The lower is 




Fio. 290. — Alligator Shears. 



►th table and shear and is stationary. The movable l)lade is driven 
' tight and loose pulleys, with back gearing and a balance wheel. The 
HiTel shear, for example, is made in three sizes. One has blades 
^ inches long making 40 cutting strokes a minute; another 12-inch 
«des making 25 strokes a minute, and the third has lo-inch blades 
makes 20 cutting strokes a minute. The crank motion that opens 
cid closes the shear is extremely simple and can be readily understood 
y a glan(»e at the illustration. 

The Gubbixs Ctttek. 
Before scrap is shredded it is often necessary to remove parts 
^ftt cannot be reclaimed, as, for example, the wire from wire wound 
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hose. Fig. 291 shows the Gubbins cutter used for this purpose, 
hose is first flattened by the rollers A and B, and then slit longitudin 
bv the circular cutter The half sections are then grooved da 
by the cutters D and cut into short lengths by the cropping cutter? 




Fig. 291. — The Gubbins Cutter. 



the ends of the rollers A and B. The rubber is then easily separj 
from the wire. 

The Johnston Bead Trimmer. 
Tire beads are not often reclaimed but are cut off and destro; 
The machine shown in Fig. 292 cuts off both beads of qi 




Fig. 292. — The ]oh^5sto's By.\\\ Tv>\vime.r, 
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etaehable or clincher tires in one operation. It has a crowned 
dII a driven from the motor B bv gears C and D. Two pressure 
eed rolls, covered by shields F, are held in contact with the roll 
I by springs G. Back of the feed rolls are circular knives covered by 
hields and held down by sj)rings /. The tire is cut and one end 
•ed into the machine under the rolls, and the circular knives sever 
;lie beads from the casing. The cutters are adjustetl to cut off beads 
)f all sizes of tires up to G inches. With two openUors, the capacity 
18 2r>J)00 pounds in ten hours. 

Shredders^ Grinders and Pi i.verizers. 
Before scrap rubber can be treated for devulcanization, desulphur- 
ization or fabric removal, it is cut, shredded and powdered. An ordinary 
way is to use an alligator shear, a cracker and a heavy mixing 
mill. There are, however, a variety of cutters and pulverizers used, 
which are often more efficient. 

TjTE *'(i1A.\t" ScRAl* ('utter. 

Fig. 293 illustrates a machine for cutting waste into shreds. The 
main shaft is driven by the belt pulley // and has mounted upon it 
a sprocket wheel which drives the roller B by a chain / passing over the 




Fig. 293.' — Thk "Giant" Scrap Citter. 



large sprocket wheel J. The waste is fed into the l>ox .1 and passes 
under a spiked roller B. It is then cut by the three fly-kuives C 
Counted on the revolving drum D, the cutting being done against the 
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stationary bed knife A\ As the nibl>er is ent it falls into a recei 
nnder the table or ufK^n a niovinir apron passing over the roller 1 
cutter will shre^l the heaviest tires. It has a capacity of 2.500 poii 
per hour and recpiires from 10 to 12 horse power to operate at I 
K. P. il. The machine weighs .*5,r)00 ponnds and requires a tl 
space of 04 x 04. 

lioTARV ('I'TTKIi. 

Fig. 204 shows a rotary cntter, which has five tly knives revolv 
in a circular case, to the walls of which are fastened six statiou 




Fk;. 294. — RoTAKv Cuttkk. 



knives. T\w knives arc straight, being set at an angle to insiin 
shearing cut, and are easily sharpened. The scrap is fe<l in a hop 
at the toj) and as it is cut passers over a perfoi-atcNl plate which foi 
the bottom of the case. When fine (enough it falls through a perfora 
j>late at tlu» bottom, otherwise it is carried around and (nit again ui 
it will ])ass through the perforations. Th(» plat(» is removable so t 
another with different size<l holes may be substituted. These det 
mine the size of the ])roduct. The Xo. 1 machine weighs about 1,*' 
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lids, and recjuires 5 to 15 horse power at (500 to 900 R. P. M. It 
be used for any kind of scTap, including hard rubber. 

The Kimblk Pi lvkkizek. 

The machine in Fig. 29.") was designed to pulverize various spars, 
•a and aluminous compounds. It has been found, however, to give 
•ellent service in rerlucing vulcanized scrap to a line powder, 
scribeil briefly, it consists of two integral c^isings like intersecting 
eles with trough-like bottoms. The two shafts B and C jounialed 
the side-frames .4, support beaters D. These are arranged spirally 
each shaft. The pitch of the spiral on one shaft is different from 
t on the other; the beaters on one shaft passing, when in motion, 
>ugh the spaces on the other. The machine is fitted with a feed 

with an exhaust for removing the pulverize<l product. 
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Fig. 295. — The Kimble Pulverizer. 



These machines are often run in a series of three. The first 
ces coarse scrap, cracks it roughly and passes it on to the sec*ond; 
is makes a finer division, and the third further reduces the scrap 
id passes it to the pulverizer, which re<luces it to a fine powder. It 
then removecl by an exhaust fan, which separates the fiber from 
e rubber. 

The Gare Powdering Machine. 
Fig. 296 shows a machine which is a rasping device for powder- 
g vulcanized rubber scrap. The draw^ing on the left is a sectional 
&w of the pulverizing mechanism, while that on the right is a front 
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elevation of the whole machine. It is mouatttl on a base c!ouisktii] 
of a hollow casing which supports the itlftiit sSmft Al^raii by tiisiit 
loose pulleys F. The drum D h kevei! to thU a-hnft tuvA Ita^ i 
like surface. The feeil device coiisists of a spiked roller A and 
spring rollers B, between which the flibb^ jfeA 'a|£m^ flte rasp 
like surface of the drum. The nailer A m rotated intenilitteiitlv 





Fk;. 296. — Thk Gare Powdering Machixk. 



a ratchet wheel E, <lriven l)v a ratchet lover and cam on the main shaft. 
The rubber is fed forward a short distance at each revolution of the 
driving shaft, and the ground rubber drops into the casing below the 
drum. 

TilK iJlTC'IlKLI. CiKINDIXG PkOCESS. 

In the process illustrated in Fig. 297 three crackers are employed. 
The rubber scrap is cracked on the first mill (which is not showu) I 
and conveyed by a moving apron to the second mill A, which has a 
roll B with fine corrugations and a roll C with coarse corrugations. 
Here. aft(»r the rubber has bc^n further reduced, it falls on an inclined I 
guide /) wliich conducts it to the lower end of a screw conveyor E. I 
This raises the rubber to an inclined screen through which the tine 
material falls, while the larger piei*es pass between the rolls G ami // 
of the third mill /. Roth rolls of this mill are finely corrugate<l and 
ivducc the scrap still further. The reducecl rubber, both from the . 
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Fig. 297. — The Mitchell Grindini; Process. 



icreen F and the mill rolls, falls upon an inclined guide J, which 
lelivers it to a receiving bin. A nipid oscilhitorv motion is given to the 
■creen F to assist in separating the tine powder from the coarse pieces. 

TjIE GaKDXKU* DlSINTEOIfATOi:. 

Fig. 20cS shows a su\v view, partlv in se(*tion, of a machine for 
disintegrating scrap ruhher. Tt is mounted on a base which supports 
the main shaft. The abrading wheel is keyed to this shaft and is 
driven by a tight and loose pulley. The scrap .1 is placed in a sliding 
box B, the bottom and sides of which are perforated for ventilation. 




Fig. 298. — The G.\rd.\er Dlsintegr-ator. 



A fan circulates a current of air through the rubber to prevent heat- 
ing. The box is fed forward by a weight C, and the scrap is abraded 
by the rapidly revolving wheel D faced with emery or carborundum. 
The ground rubber falls through a screen E into a removable bin F. 
^VTien the box B has reached the end of its forward travel it is pulled 
back for refilling by hand wheel O which raises the weight C. 



The Wn.LiAMij SuREumMi Maciji>k. 
In Fig, 2!)9 13 shown a aeetioiiiil elevation of a machine 
fib^edding hoots, shorn, etc- The scrap is fed into the hopper A 
conveyed W the revolviiip: rollers B to the fetvl rollers C and 
the rubber passes thn^uph these n>ners nnd over a statinuarv trinji^ 




Fig. 299."The Wiujams Shkeii[>i\(t Mac hixe. 

ciittinn^ bar it h shredded liy tlie ends of mpidlv revolving hjirai 
bars E, The materinl which will pus-s throug^h the i^iereen (t h tfii 
ebBrged from the machine, otherwij^e it will be rednce<i by the hanuDfi 
itiitil it passes through thcr ^roeii, Tha {miticlea of labrie bk hhm 
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c*age through a pipe U by an exhaust fan /. The feed is 
illy stopped if pieces of metal or stone pass between the 

Separatixg Kubbkr and Fabric. 
uge's process consists in first treating rubberized fabric with 
i'hich swells the rubber and loosens it from the fabric. Refer- 
ig. 300, the treated fabric is fed into the machine from 
„ between the rollers -1 and the circular brushes B. The 
evolve at a higher speed than the rollei's A, and remove the 
•m the fabric. The rubber falls in the bin C and the solvent 
? drawn oif through the pipe I) for sul)sequent recovery. 

FiBKR Skpai:atok8. — ( Dry. ) 
ug the fiber and foreign material out of powdered rubber 
I two ways — by dry nuichinc^s and by those that use water. 
3 are described below. 

Thk Pkxtiier Separator. 
301 shows a longitudinal vertical section of a dry separator, 
jr waste is fed info m hopper at the top of the ciising .1 and 




Fig. 301. — The Pknther Separator. 



5rate<l in the cage B by the rotating arms C. The material 
ugh a grating into a chute D and on an oscillating sieve E, 
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the meshes of which increase in size toward the lower end. The light, 
fibrous material is blown upwards by a current of air forcet! througji 
the pipes F and passes through an opening G out of the casing. The, 
rubber falls through the sieve on an endless belt H, having cross ban: 
I which travel in contact with the plate / and scrape the rubber off ^ 
into the space K. As the material falls through this space, a strongi 
current of air induced by the suction fan L through the pipe if, 
enters through the adjustable flaps N, and deposits the light materia 
in the chamber occupied by the endless band 0. The lighter fiben 
are drawn through the pipe M and discharged, while the rubber, coane 
fibers and particles of metal are carried along by the band 0, dis- 
charged into a screw conveyor P, and carried by an elevator back to 
the sieve E, where it is again subjected to the sifting and sorting 
process. The flaps N are adjusted by outside levers to regulate the 
current of air passing through the space K, according to the materiil 
to be treated. All the heavier material falls through the space K 
on a plate Q and is thrown by a rotating brush R on an oscillating 
sieve S, Here the material is subjected to a reverse air current pro- 
duced by the fan T. The fiber is blown into a conveyor U while the 
rubber falls into a convevor T''. 




Fig. x^2. — A German Separator. 



RECLAIMING 



295 



A German Separator. 
In the Grummel machine, Fig. 302, the material is first disinte- 
teJ and then placed on a reciprocating frame .1 mounted in a 
fionary frame B, Each of these frames has a screen made up of 
allel wires. The frame A is oscillated by an eccentric mounted on 
main shaft, and the fiber remains on the screen while the pulverized 
>ber falls through wires and is conveyed by C through chute D into 
otating drum E. This drum is conical and pcrforateil with holes, 
has an outer covering of metal and an inner one of leather, both 
•forated with holes coinciding with those of the drum. AVhen it is 
ated the heavy metallic particles are thrown against the walls of 
J rotating drum and pass out through the perforations; or slits, 
ile the liner rubber particles are conveyed by the screw F to the 
tlet G. The larger pieces of rubber not separated from the fiber 
5S out through the slits 11 and are caught in a receptacle / to under- 
further treatment. 

Magxetic Skparators. 
One of the difficult problems in rubber reclaiming is to eliminate 
iron. Overshoes contain it in the form of nails, buckles, stiflFeners; 
es, in the form of tacks, nails, and bits of wire that have been 




Fig. 303. — The Mitchell Separator. 



200 



RUBBER MACHINERY 



picket! up oii the rt>ai], and m oi». Fur dieiiiieal as well m mecliaai 
mifioiis, every particle o( this iron mmt be eliiiiinated, in mpIct ut 
iiiiike the reeluimo<l material of any value. 



This maeliine h ilhistnited in Fig, ;iUIl The tiniwiii;;: m iW 
left is a front elevation, and on the ri^ht is a nide view. The niWxr 
tirst pniverizet! «nd delivered hv a eonveyor ^4 to a hopper i>. fall- 
ing by gravity aeross a plate C behind which are a number of perma- 
iient niagnets IK Loose pii?ees of ivnii ar steel are held l»y the mt 
net i zed plate nntil removed \i\ the s<*raping ine<*hanism E. The m 
process 18 rejfeated snetX'flBively in tlie Iiojiper^ and 0, Piet'CH i 
metal not removed by tJie Hrst are held by the setn^md mairnetic \M 
II or the third plate /. These are als^* e*piipp<:*d with senqiers J, 
The ridiher finally falls itito a hopper K where tlie ramiinin;^ iron 
or jsteel particles are hchi Uy the ele<?tro-mfl<met pinto L. Pnrinir \i\ 
process a gentle exhaust is maintaiintl by the fan M, wlntdt remov 
the dnst from tbc^ rnlibpr as it fall^ from one hopper tu the next. 

TlIK KlltKKA SEeAllATclK. 

In this mii(?bine. Fi|r. -KH. the pnlverized ni!4ier i^ run infn 
hopper. There a spiked fee^l r^dler keeps the rubl>er sfirml n\K Vntkt 



The ^IncjiKLL Hkparatoii. 




Fig. 304.— Tme Eumeka Separatok. 



roller is a corrm^ated fofKl roller whii'h reirnlates the <^ii|»ply o 
material feci nver tlie magrjetisie^l 1k:h1. The latter nmsi^t^^ of u ban 
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igiiets Inid side liy iside in a vertieal ix>gition about 1^^4 uicbes 
Irti C_)ver the pfilt*s of the iiiii^iiets i.s |)liii*rd ii ^'kwpcn" consisting 
fa tbin plato ot tiihgiiteii i^tcxd. The l>i*<l of the luachine is inclined 
jthat the niLlier pasties over it bv ^rrHvitv and the magnets hold the 
Irtiek'T* I if \vtn\ or sterl iiiilil rrmovfHl liy an iiuioniatie sorMpin!: derice 
111! .]<^pM^jitf'd ill a Inix Mt thi' eiul uf the inut^hiue, 

TirK I>rNfis Skiimhatok. 
Fig. show^ this juaciune, whidi mnt^iBts of a large int-liiietl 
lagnetic table with a riiblier iielt traveling: over it very slowly in an 
ijiwitrd direc'tif>tL Tlu? irroiiiu! rnl>hi:'r I?* feil upon this* belt frrun a 



Fii.. 305.— Tut Djs<jS Sr^ARAii>R. 

feeding hopper. Ass tlie laaterial n>lls by ^n*avity down the incline 
ill partiele^i of iron are lieM a^jain^t the belt and carried upward 
iver the lo|i pulley and dischari^etl into a box. The nibber falls from 
Jhe belt and eolbrts at rhe 1»ottom of the incline. 

TlIK (JkIST SErARATOlJ, 

This IS of Englidi origin. Tlie iUustration, Fig, 306, showsj 
Ihe driini only. «*vtT whieh a feed h<ipper phiced. The point of 
nterejst in the Geist sej>arator liess in the .special construction of tlaj 
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drum. On starting the machine an oscillating tray distributes the j 
rubber upon a slide, which conveys it to the drum at a tangent. The 
driun is fitted with toothed projections which carry the material around [ 
Inside the drum is a stationary magnet which can be adjusted at 
any arc of the circumference. The. iron particles attracted by the 




Fig. 306. — The Geist Separator. 

magnet are held by the revolving drum until they are no longer under 
the influence of the magnet, when they fall off. The non-magnetic 
parts fall off in another direction. 

The iliTCiiELL Defiberizi^g Tanks. • 
The reclaiming apparatus illustrated in Fig. 807 was patented 
in 1881 and consists of a lead lined box .1 with perforated steam pipes 




Fig. 307. — The Mitchell Defiberizing Tank. 
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\ B and removable covers 6'. By this process GO deg. Be. sulphuric 
i acid was added to the rubber and boiled with steam at 50 pounds 
)■ pressure for about 5 hours. This dissolved the fiber but had no effect 
; on the rubber. 

r This in reality was the beginning of the acid process. To<lay, 

' in dissolving fiber by acids, many kinds of tubs or vessels lined with 

lead are used, the steam being led in through a perforated lead pip.e. 

Wooden stirrers are use<l, as they can be easily replaced when worn. 

The Mitchell T)efibp:rizino Apparatus. 
In Fig. 308 is illustrated the type of tank used in the largest 
plants. The tank A is lead liued and has a number of removable 
covers B, a flue C for the escape of vapors, and perforated steam pipes 
D. The rubber is conveyed to a hopper E and discliarged into the 




Fig. 308. — The MiTCHtLL DKFinERizixG Aipar.\tus. 



tank through a chute F. When tlie process is complete the gate 
is opene<l and the contents of the tank discharged through the chute 
H. The tank is then flushed out with water from the pipe /. 

Washing Ttbs and Washers. 
Rubber scrap, after being defiberized, is run into a great vat 
known as the washing tub, where the acid or alkali is washed away. 
MitchelFs washing tub, illustrated in Fig. 301), is the common form 
of machine. It consists of a large circular vat .1, in the center of 
which is a vertical shaft i?, to which is attache<l a cross beam 0. 
slightly above the top of the tub. ilounted on the cross beam are 
four vertical shafts, on the lower ends of whicli are plows or stirrers 
that can be set at any angle by a hand operated wonn shaft. Directly 
behind the plows is a heavy conical roller E with wooden slats on its 
surface. The stock to be washed is discharged into the tub through a 
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chute, and the shaft B is set in motion. The plows are set at the 
desired angle, by a handle F, to stir up the rubber and expose even- 
particle to the action of the heavv roller E. The rubber is kept 
covered with water through the pipe G, and from time to time 
the gates // are opened to draw off the dirty water. After washing. 




Fig. 309. — The Mitchell W.-vsiiixg Tub. 



the plows are set ()l)li(]nely to force the rubber toward the outside 
of the tub, and tlio discharge gate / is opened, allowing the stock to 
escaj)c into a convovor which carries it up into a trough A' having 
a conveyor scrinv 7> in the l>ottom. This screw discharges the rubber 
into the hopper of tlu* rotary washer Jl/, which is illustrated 1>clow. 

Tll?: MlTCIIKLL IlOTAKY WaSH KK. 

Referring to Fig. .'HO, this waslicr consists of a cylinder A, 
perforatefl with large holes at the upj)er end and small ones at the 
discharge end. It is inclined at an angle, being higher at the feed 
end. Inside the cylinder are longitudinal ribs 0, which pick up 
the rub])er and turn it over during each revolution. Surrounding 
the cylinder is a tank P, supplied with cold water through a pipe Q, 
and hot water, when necessary, thnnigh a pipe R, While the rubber 
is passing from the upper to the lower end of the cylinder impurities 
are washed out through the perforations, and the rubber is discharged 
into an elevator S. The drainage is through a pipe 7", where fine 
j)ieces of rubber which pass out are caught by the sieve shown at I - 
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Fk;. 310. — The Mnx hell Rotary W asher. 



TlIK SOI.LIDAY WasIIKK. 

Fig. 311 illustrates yoUiJay's washer. 'J'lie upper drawing shows 
a side view of the complete apparatus, while the two lower drawings 
show details of parts of the machine. -1 is a long trough having an 
incline<l chute B at its rec*eiving end and a convevor C at the dis- 
charge end. Within the trough are a number of paddle wheels D 




Fig. 311. — The Solliday Washer. 



driven by an endless sprocket chain E, which also operates the con- 
veyor. The trough is filled with water to the line F, In the bottom, 
l)etween each pair of paddle wheels, is a tube G having a long opening 
JI closed by a sliding gate /. The operation is as follows : 

The stock is fed into the trough and moved along by the paddle 
wheels^ which keep it constantly stirred. Foreign material, such as 
sand* settles over the tubes G and is removed at the side of the trough " 
hy opening the sliding gates L When the waste reaches the dis- 
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charged end of the trough, the foreign matter has been removed and 
the cleansed rubber is picked up and carried out of the trough bv the 
conveyor. 

The Clakk Cleaning Appakatus. 
A plan view and a sectional side elevation of this machine are 
shown in B'ig. 312. The narrow trough A, having at r^ular intervals 
gates or dams B, is set at a slight angle and is supplied with water 
through a pipe The ground rubber waste is fed into the machine 
at the uj)pcr end and passes through the several compartments and 
over the successive gates to the lower end of the tix>ugh, where it is 
delivered by a conveyor D over a screen E to a devulcanizer car, 
while the water passes through a screen to the sewer or a tank as 
dcsire<L While the material is passing over the gates and to the 
screen, the refuse, such as sand, gravel or particles of metal, will fettle 




Fk;. 312. — The Clakk Clkaning Apparatus. 



to the bottom of the compartments formed by the gates. These gatei 
can be adjusted separately at any angle or moved all together by a hainl 
wheel on a rod F, When a batch of stock has been run through the 
machine and it is desireil to remove the refuse in the bottom of com- 
partments, the gates can all be rais(Ml simultaneously by a lever d 
The conveyor D and screen E are then raised, and by turning on the 
wat(»r the refuse is easily flushed out. 

TllK AsKA\r WaSIIKK-Si- PAKWTOK. 

In Fig. .*>13 the ])ulverize<l rubber is fed by a screw con'.eyor .4 
into a trough />, whicli is supplied with water from a pump C throuirli 
th(^ pipe J). The rul)ber is partly freed of impurities and passes int.- 
the trough E and then into the trouirli F. In these troughs is a serie^^ 
of dams G. which retard the flow of water and rubber while the heavy 
matter settles. The rubber finally passes into a settling tank // pro- 
vided with diaphragms T exteuduvz, owly \^vvYt wuy to the l)ottom. Hero 



gilt f'i>mgii mattPT, ^tu'li iis diips, cwk, is Beparated and 
eil. Tlie rle^insefl riii»l»er tlien jiii!4^!es tliroiij^h the pipe ./ and u 
it<?<l nit tilt* !5ii*ve All endk'ris flmiM A' having 11 scries of brushes 
its surfai^e tnn-es the fine pai'tictcss of rnhb<?r tliron^^i the sieve an<l 
fe^ the r^fiiirse. IWow the f^ieve L h auother eiiain brush M and 




sieve X which al&j oi>erate in the manner previously described. 
M'siter nsfx] for washing in c^ujtrht in a tank and. after settling, 
ir«*eil by the inmip (' into tin* first w^isljiuii; trniiirb //. 
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CHAPTER XVllI. 



RECLAIMING (Continued). 
COXVEYORS. 

A VARIETY of belt, l)iieket aiul screw conveyors are iisotl iu car- 
rviii"* tlie stock that is beiu^ reclaiiiietl, from one proc'css to 
anotlier. They are usually designed to suit the needs of the 
particular plant in which they are installed. 

The ifiTcnKKL Convkyok. 
Fig. 15 K) shows a belt conveyor .1 installe<l directly under the 
magnetic separator /?, which was illustrated in Fig. 3()o. Chapter 




Fic. 316. — The Mnx:HELL Conveyor. 

XVII. The waste is first reduced on a cracker and fed into the nwp 
netic sei)arator. which discharges dire(*tly on the (*onveyor belt. Thil 
belt runs on pulleys (' and P and is sup]><>rted by rollers E, Beneatk i 
the conveyor, near the discharge end, are bins F, (i and //. The last ' 
of these is under the (Mid of the belt and nn^eives the nniterial not 
reni()V(»d before it reachts this point by the l)lower /. attache<l to pipd li 
./ and A', with nozzles dirwtly over the belt. To remove the nibber= 
t'l'oni tliv belt to the first Wuv, (v v^Vxscd by a valve and t\t 
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in blows the rubber from the l)elt against a screen L so that it falls 
to the bin F, The rubber is removed t^ the second bin G by operating 
f air nozzle M in the manner previously described. A third pipe M 
providecl for blowing the <lust from the conveyor after the discharge 
the material. 

The Clakk C<)nvp:voi{. 
Fip:. 317 shows a plan of a system for conveying rubber waste 
m one apparatus through the different steps of reclaiming. The 
ap is fed through a chute A to the cracker B and from it passes into 
in^^inir tank C. A conveyor D coll(M*ts the rubber from the tank and 
cliari^res it into a second cracker from which it passes into a 
ontl rinsing tank t\ The stock is then transferred by a conveyor ii 




Fig. 317. — The Clark Convkyok. 



9 a horizontal conveyor 7/. which deliv(jrs it to storage l)ins / and J, 
nibl)er is treateil in the tanks K and L to remove the fiber, after 

Eiich acid, water and rubber are discliargc^d into the trough M, The 
uid is drained off and the rubber, washed free of acid, is conveyed 
^ a screw to a bucket elevator 0, which finally discharges it into the 
tod and metal vseparating apparatus P, In the latter mechanism still 
•other conveyor Q is employed to transfer the rubber tc the catch 
•sin R. 

DKVrLCAM/.KlIS. 

As early as 1855, Sigismond Beers took out a patent for an 
-inprovement in Devulcanizing Rubber.'' While no illustrations Avere 
^en, the process consisted in grinding the waste betwmi rolls, then 
*iling it in an alkaline lye to extract the sulphur and devulcanizing 
" the use of turpentine and heat. 

Three years later Hiram Hall was granted a ])atent for **Restor- 
5Jr Vulcanized Rubber'' by first grinding the waste* and then boiling 
water for about 48 hours. He also described the use of sulphuric 

for "rotting the fabric." Xo description (^f the ^\N\^?^Twt\\<. 
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than referring to "cauldrons, kettles or tanks of any sort'' is given. In 
a later patent he mentions a closed vessel for use under steam pressure. 

Thk Richards Devllcanizer. 
In 1800, A. C. Richards patented the apparatus shown in two 
views in Fig. 318. A is a horizontal iron cylinder supplied with steam 




Fig. 318.— The Richards Devulc a.nizer. 

through a pipe B from a boiler C, A fire is built in the furnace D\ 
under the devulcanizer, and the rubber heated to 000 deg. F. while the 
steam is being admitted. 

Mitcuelt/s First I)?:vulcantzer. 
Fig. 310 shows an apparatus patented by ]\Iitchell in 1899, which 
discloses the art practically as it exists to<lay. In describing his pro 




FiG. 319. — M\TeHiLi-\-*^^ Fi^isT Devulcanizer. 



RECLAIMING 



309 



ss, the inventor says, **I have discovered that great advantages are 
■ecured by heating the reclaiming agent and the rubber waste together 
in a closed vessel under pressure above the ordinary boiling or vaporiz- 
ing point of the solution employed as such agent." 

The apparatus was very simple, consisting of a heavy horizontal 
iron cylinder A, with a perforated steam pipe B leading in from the 
bottom. It was fitted also with a safety valve C and filling manhole D. 
I At one end of the cylinder was the usual heavy cast iron door, although 
/no means was fastening it were shown. 

The iJiTCHEi.L Improved Devulcaxizer. 
A year later Mitchell invented a far better devulcanizer, which 
is shown in Fig. 320. This consists of a long iron cylinder about 
5 feet in diameter, with a track B inside, on which runs a car C. On 
the lK)ttom of the cylinder are a series of heavy rakes D. These form 




Fig. 320. — The Mitchell Improved Devulcanizer. 



partitions and divide the waste and act like movable bins. Tn loading, 
a rake is put in position at the far end, the car is then run in and its 
load dumped upon the rake. This process is repeated until the cyl- 
inder is full. After devulcanization the rakc^ are pulled out one by 
one, thus removing the rubber. 

The Marks DEvriA AMZER. 
In 1899, Arthur H. Marks patented a process of devulcanizing 
waste rubber by submerging the finely ground waste in a dilute alkaline 
solution in a sealed vessel, then heating the contents of the vessel to 
a temperature of 344 d^. F. and maintaining that temperature for 20 
hours. This apparatus was crude, and later Marks designe<l the 
apparatus shown in Fig. 321. Keferring to the illustration. A is a 
horizontal steam-jacketed cylinder mounted on trunnions B and is 
slowly driven by belt pulley F. Steam is admitted to the jacket through 
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Fig. 321. — The Marks Devulcanizer, 



a pipe C and exliausts at I), Tliere are two manholes E for filling and 
emptying. This is practically what is used for deviilcanization in all 
of the process factories. 

The Biggs UEvrLCANizEu. 
The Biggs rotary jacketed devulcanizer, showni in Fig. 322, is « 
development of the one just described. It differs only in having severa 




Fic. 322.— T UK BiGr..<; Devulcanizer. 



manhol(»s instead of two. It is often fitted with agitators and use 
for extraction hy chemical solution. 

The Hj.aik I )EvrL('AMZFii. 
The devulcanizer shown in Fig. .'52.') has a horizontal jacketct 
cylinder .1 which nnolvcs in l>carings />, driven hy a pinion and spin 
gear. The stirring l)hi(lcs /s . attached to the center shaft, are stationarr, 
while the hlad(»s are attached to the cylinder and revolve with it. C 
is a steam pipe and 1) is a pipe for suj)plyiMg water or caustic soda. 
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There are two manholes for filling or discharging, and the steam jacket 
fin<l inner cylinder have independent relief valves. 

The powdered wash is placed in the inner cylinder and treated 
\rith caustic alkali and water. Heat is then applied to the jacket and 




Fig. 323. — The BlvMr Dkvuixa.mzer. 



the cylinder revolved. The stirring bhides hreak up the rubber and 
make it plastic. It is then removed from the machine and washed and 
sheeteil. 

TuK Price Puocess. 
In the Price process for alkaline recovery, the idea is to use 
alkali ?o concentrate<l that the boiling point without pressure other than 
atmospheric is high enough to devuh*anize. The first patent, in 11)02, 
is for an apparatus consisting of a devulcanizer in which the waste is 
stirred by a spiral, while steam is admitted either to the jacket or to 
the interior. 

In another patent in 1904, Fig. 324, the apparatus consists of a 
tank A with a jacketed In^ttom B and a verticiil shaft (' having hori- 
zontal blades. The tank is fitte<l with a condenser I), The steam 
escapes at Ey condenses in coils F an<l drips l)ack, to keep the solution 
of constant strength. 

Somewhat in this line is the Peterson devulcanizer. This is hori- 
zontal, and has a jacket and a stirring arrangement consisting of 
revolving paddles. This was designed that pressure be api)lied to the 
alkaline solution, the steam devulcanization being accomplished by 
phenol and alkali. 

The Heller Electric DEvrLCAxizER. 
Fig. 325 shows an apparatus for devulcanizing with the aid of an 
electric current. 



312 



RUBBER MAKHISERY 










/ 

— c 






1 ^ 


L 



1:. :;"-;>-r;::-. .1 :s . vli:: iri i ! *;.i:Lk with a oniu-al <hai>e^l 
l"i>r. !i: ' o ::•. ::> u >:::.il!-^r. >i:i::!:\r!v >;:aro: tauk />. Thv upper 
e:i»:> :;-.:.k> ar*:- -v s<-y;ir.i:e hr^a-.U hm have a ».i»minoii 

r.:a:i:-.. -It' a:i-i vwer rV-r r.'.'.::.^. TLe >:\1'T? cr^^rweeri TLe:^;' twm vessel? 
: >r:::s a hoa:::.^- ' V-.v::. r-r. wi.i ■•. i> > i 'le*: wirh s:eam rhn'nigh the 
iiiLor v:;^ '\ I:. :hv wer ^ i : "'..v :.k B is a :ii:LiieI-:?hajH>l tank D, 
o I • : a • : :s ! • '.v er o:. : v \ . > r ' . " a" ■ . : ■ . : s • ■ : -ora : e* I ^ the lever ( t . 
Arraoht^l r.- ::s vvi'tr ti. : :s . ■• .^vlir. ier iiisulart^l fr»nu D 
a::-: ^'^ r.r.tvV'i: rl.e t:!rv*r-v- \.':*-^rv T::o piw H is anaolK»»l to 
:::o ■••::cr :;i::k a:. I e\> is ::.:.er :a:;k. '^r-o envi rerminatinj; 

!:oar :::e l*-::.-::: ■ : M::k i' ■ .T::or t:: : i^uneote'l to the 

:a::k l y the . : I. A y r r ' • ; orate* : *: y a p'.illey ini the 

sha:: K f^^rvvs vin/Mla::-:: :;:e 

Ir. oarryi::^ :l.e yr^-^s^s sv.±:: * " "..iv.tity ..f ->.»\v.:en-l waste 
:s :''a«.v».i ::i the mi/n o r i^iiv /: . ./.ve F l^^lv.z olost^l. The 
Si^'uti'^:: o>::ur.« 'i:!v u^*-: : -r e-aoh > : moVr is jxnuuls 

water. -I is i^: s*':::;::: hv ;r:\*- r yv-tas^^iuiu hy.inite. and 
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pi{>e H by means of the propeller / and the electric current, 
the steam heat acts upon the mass as it passes up through 
inner tank and around the zinc cylinder. This process is con- 
led from 10 to 24 hours, after which the valve F is raised, 
wing the solution to run down through the pipe M into the wash- 
cylinder N. This washing tank is filled with hot water to remove 
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Fig. 325. — The Heller Electric Devulcanizer. 



e chemicals, especially the caustic alkalies. Tn order to assist in 
causing the rubber steam is introduced from the ]npe surrounding 
e tank through the perforated pipes I\ This airitates the solution 
id allows the rubber to sink to the l)ottom. Tlie hollow screene<l 
kIv Q is then lowered into the solution above the rubber so that the 
aste water and chemicals are drained off through the pipe /?. This 
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washing process is repeated, fresh water being intro<liice<l thnnigh the 
pipe r until all foreign materials are washed away f n ni the rul»lK?r. 
after which the pure water and rubber are allowed to nm out tlipnigli 
the pipe S. 

TiiK VArciii.v Water Skpauator. 

Water remains in abundance in rec*laimed rul)l)er after treatment 
and must Ik? remove<l. Much of it is expressed mec»hanically. as iu 
tlie Vaughn mechanical water separator, illustrate<l in Fig. 32t). 

This machine consists of a tapered cylinder and sc*rew of like 
shape, with live screens fitted into the cylinder, three in the Iwttom 
half and two in the upper. Stock is fed in through a hopixT on top 
and carried forward by the wings of the screw against a pressure cap at 
the opposite end. This pn^ssure, together with the force applie<l fr<»m 
the screw, expels the moisture through the screens al>ove referrcl to. 




Fic. 326. — The \'au(;un Water Separator. 



Th(» machine* may run anywhere from 12 to 20 r. p. m., tlioii«:li 
oniinarily it is run at !.'». It is rather hard to state what capacity can 
b(» deliv(»rcd nn the Xo. 2. (»r hirgo size*, but we imagine bc^tween 
to 1,<M)() ll)s. per hour, d(»pcn:ling entirely u{)on the conditi(Ui an«l 
grade* of stock uscil. The amount of moisture removed will vary iinv- 
wh(»re from ."iO to TH per cent. As far as the load is concernt\l, the 
operation is continuous, as the machine is usually tilk^l from a convevor. 

Hot Afk 1)k»vki{. 
As for licMted dryers, tli(» ordinary aj)paratus is a largt\ flat. lU^ 
tight box with a wire screen near the top, on which a layer of the 
re<daimed stock is placed. A fan forces air through steam coils, where 
it is warmed. The heated air passes und(T the box and rises through 
th(» s(*reens on \vhi<*h the rubber is plac(»d an<l dries it. 
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CoNTiNUors Screw Pkess. 
The American Process Press, sbowu in Fi^. 327, is of the con- 
imioiis screw type and consists of a horizontal tajiered screw built up 
>u a hollow perforated shaft through which steam is admitted to the 
material. The close fitting screw rotates inside a similarly tapered, 
Blatte<:l curb. The gradual decrease in size of the screw and its curbs 
causes the pressure. The material cannot turn with the screw an<l 
alip on the curb, and must move towards the small end as the screw 
tiirus. The press is fitted at its discharge end with an adjustable cone 
arrangement so that the discharge opening can be regulated to the con- 
dition of the material being pressed. By adjusting the cone any desired 
pressure is produced in the press. 




Fig. 327. — Continuous Screw Press. 



Drainage is l)oth internal and external. The large drainage area 
offeretl by the spaces between the slats of the curb, supplemented by the 
drainage holes in shaft, insures com])lcte separation of the liquids. At 
each end of the shaft is a specMal stuffing box, with a movable diaphragm 
and perforations in shaft, which permit the use of steam on a portion 
or all of the press. 

The material enters the feeder from a hopper and is mechanically 
measured, and forced into the straight portion of the screw. The 
screw carries it into the tapered curb and it is slowly and positively 
pressed. The material is continually fe<l in at one end and discharged 
at the other. The liquids are forced out between the slats and into 
drainage holes and are conducted to a tank. Generally, the pressed 
material falls into a screw or other conveyor and is carried away for 
subsequent treatment. 

Hot Air Rotary Drykr. 
Fig. 328 shows the American Process steam-heated rotary dryer. 
It consists of a fan blower A, heating coils B and a cylindrical steel 
shell C. Near each end of the shell is a steel tire which rests upon 
friction roller wheels E, These wheels are driven by a chain belt and 
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sprcjcket wheel F on tlie shaft G, Tlie dryer ia alipned s<> that the 
material moves gradually from the receiving end to the outlet. 

The wet material is fed through a hopper // and comes in contact 
with the heated air from the steam coils. It falls to the l)ottom and is 
caught up hy the ribs A' and carried almost to the top of the cvlin<ler. 




Fk;. 328. — Hot Air Rotary Dryer. 



where it is again cascade<l through the hot air to the Inittom. This is 
repeated until the dry product is discharged from the opposite end of 
the cylinder. The motion toward the outlet is caused hy the slope <rf 
the cylinder hut it is also assisted by the stnmg draft of hot air whid 
is forc(?d thnuigh the dryer by the fan blower. 

ThK Cl'MMEK DkYKK. 

A self-contained type of direct heat dryer is shown in Fig. 329, 
which illustrates the apparatus with a scH'tion of the steel casing cot 
away to show the interior of the cylinder. The wet charge is fed con- 
tinuously into the dryer through the fecnl spout .1. The fan draws tk 
heated air from the furnace through tlu^ hooded openings into the 




Fk;. 3i9.— The Cimmer Dryek. 
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slimier, which revolves slowly. The lifting blades pi(*k up aiul cas- 
ide the material through the heated air. As the charge travels through 
le cylinder the heat decreases and the moisture disappears from the 
laterial, until it is finally dischargt^l at the end of the machine. 

KOTAUY VaCI UM DrYEKS. 

The vacuum dryer is also largely used for drying reclaime<l rubber. 
!t is. briefly, a stejun-jacketed cylinder, having heads fitted to each end. 
In it is a revolving tube for heating the interior, which also carries 
inns for agitating the material to be drio<l. The shaft for revolving 
ibis tube extends thnmgh a bearing in one cylinder head and has on 
die outside end a spur gear which mt^shes with a spur j)inion on a 
Dountcrshaft undenieath. On this shaft is a j)air of tight and loose 
pulleys driven by belt from an overhead shaft. In the top of the dryer 
are two vertical loading apertures with removable cov(»rs. There is also 
an opening for the vacuum pipe, which conncvts with a condenser. In 




Fig. 330. — The Devink: Rotary Dryer. 



he bottom of the tlrying cylinder are two or mon* openings with hinged 
loors for unloading. The operation is practically the same as for the 
rude rubber vacuum dryer. A rot^irv vacuum dryer 3 fwt in diametei 
ind 20 feet long will dry about 3,000 jkuukIs of reclaimed rubl)er in 
en hours. 

The Dkvixe Kotahy Dkyek. 
The dryer illustratt»<l in Fig. 330 works under atmospheric pres- 
lure. It is a trough surrounde<l by a steam jacket, the former being 
«vered by a sheet-iron dome fitted witli vapor shaft and charging aper- 
ure. Within this trough rotates a tube drum, heated by live or exhaust 
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steam witli blades attached — or in some cases a shaft only with blades 
attacheil — which effect a continual slow turning over and hesiting of 
the material. The drver is fitted with a continuous automatic charg- 
ing and dischargiii^ device. It can also be cliarged periodically. Fn)m 
1.2 to 1.3 pounds of steam is required to evaporate 1 p)und of water 
out of the previously heated substance that is to be (lrie<l. 

Bi FFAi.o VAcrrM Dkykk. 
The dryer illustrated in Fig. 331 has a ludlow steam- jacketed cyl- 
inder fitte<l with heads at each end. In the center of the cylinder is a 
revolving heating tube, carrying amis and plates which effect a tumbliiiii 




Fk;. .^31.— Buffalo \'a( uum Dryer. 



<»vcr or mixing of the material. In the top of the drver are two aper- 
tures for loading and at the bottom two for unloading. The revolving 
parts arc fitted with bronze bearings, it is operated in conn(vtiun with a 
l)arometric surface combMiser, de])en(ling on the amount of moi.sture or 
solvents l>eing drawn from the mat(»rial treated and whether or not it is 
desircxl to reclaim them. 

Steam is supplie*] to tb(» jacket of the casing and to the inner 
revolving tube. The cbanil>er betweiMi the cent^^r tube and the jarkete*! 
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1, after being loaded, is evacuated. This vacuum causes a rapid 
>oration of the moisture and other solvents contained in the material. 
J vapors pass to the condenser, are condensed and either thrown 
ly or reclaimed. 

The Scott Dryek. 
Another dryer of the vacuum type is shown in Fig. 332. .4 is a 
Inder in which revolves a belt driven shaft B having concentric, 
ral stirring blades C and D. The cylinder A is heated by the jacket 
through steam inlet M and exhaust X. The air is extracted from 

n 




i-^- ^ : -g - ' ^ ' J 4 , _ A_ ■ 

Fig. 332. — The Scott Dryer. 

le cylinder by the pump through the air lines F and (7 and the 
oiulenser H, The receiver cylinder collects, measures and drains 
ff the moisture from the rubber. In this way the percentage of mois- 
iiro is determine<l. 

The Stokes Dryek. 
Another rotary vacuum dryer is illustrated in Fig. 333. The 
blinder is steam-jacketed and fitted with a shaft which is driven by 
spur gear and pinion from a belt driven countershaft. Both the 
'linder and drive gearing are mounted on the same frame. Fixed to 
le shaft inside the cylinder are two set^^ of Fpiral stirring l>lades. The 
mer set throws the material away from the center and distributes it 
only throughout the length of the cylinder, while the outer set draws 
le material towards the center, where the discharge outlet is located. 
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Fn;. 333. — The Stokes Dkyek. 



A vaeiuiin i)uinp, condenser, dust eolkx'tor, ^a^c and steam amm 
tions are part of the (Hiuipment. All joints and seams are elect: 
welded. The l)earin<rs of the agitator shaft are adjustable so that 1 
paddles can be raised aii<l the l)ottom of the eyliiider scraped clean. 

Clkaxing by ExTia sioN. 




Fu;. 334.~Thk Cowen Strain kk. 
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The Cowen Strainer. 
Fig. 334 shows the Coweii device for cleaning devnlcanized rubber, 
is similar to the ordinary tubing machine, and has a steam- jacketed 
iiig .1 and a stock worm B driven by the gear C. At the front end 
tlie cvlinder is a thick plate I) with large holes countersunk at tlie 
•k to form seats to support small sieve discs E, one disc* for each hole 
tlie plate. Back of the plate I) is a similar i)Iate F containing sieve 
crs with larger perforatitms. The reclaimed rubber is fed into the 
>per (t and the stock worm carries it through the casmg where the 
Lt softens it. It is then forced out through the strainers bv the worm, 
tal and other foreign matter l)eing retained bv the sieves. Provision 
i:iade for removing the screens for cleaning. 

The Weir Straineu. 
Fig. 335 shows longitudinal and cross sections of a strainer, to 
atta(*hetl to tlie cvliinler .4 of a tubing machine having the usual 




Fig. 335. — The Weir Strainer. 



c;k worm B, The strainer consists of a hub C and a cap I), between 
.ich are placed a ring-shaped screen E and a circular screen F, l)oth 
kh a fine mesh. The hub and cap are perforated with larger holea (j. 



322 lUHHER MArillXERY 

which Tiipcr outwiinlly to provide easy esea])c of the extriulf^l riiM' 
Tli(* s<Teen E is phieed l»etwt^n the linh eap to prevent it 
(•oiiiiiiir in (lire<-t contact witli the r^crew. Having the screen in 1 
walls as well as in the en<l of the head j)rovi<les a inucli ♦rre-.itcr >tra 
in*r surface. 

TiOYLK Tiikp:k-Way Head Stkaixkr. 
Tn Fiir. is shown a ret^lainiinjir strainer desimici] fnr he? 
work. The ImmIv of tin* machine is snppjrtetl on a hroad, s<|iiare 
Tt is chamlK're<l for heatinir or coolinir. an<l accurately lx>re<:l to rece 
the larire and ]»owerful stock wonn tlriven l»y a helt and cut spur ct 




1m-. :\ r r:!iv- !■ -\\ \\v Stkmnkr. 



inu. 1 l.c Tlnvt'-\v;iy I;.-;. ", ii,:-. !ir; ri'.ii; or «-»Hilinu »-h;nnl'rrs. ;iii<l 
lii'!f> in 'he p!;iTr- ; r.- . :■■ .'i" n-rin.]. The n-u;il wire i:; 

-;i;;inei-^ iMii !»e re!".'«vt.: i". r ' v Hn-^i-rewi ni: Am t:ii: 

]li;i«!eil i>n^hiliil- -lie -j-eri:.' wi'i'Tudi pri»vi.'e.! f.^r tliiJt 

i'n V M I I i ll I I I S:; : : . ; \.. M ii.i.. 
The iin;il prnee<s in nvhiiniin:: -i-ei'tin;:. :in.l |M-rhap- retin 
Thi> is ilrme on ordinary or >pivia! niii'> >•:..: !:ir r.. the '•t;;n.l:trd nil 
mixer. Of the siHvial tyjH»s that di^si-iu"! '-v Mireheli. an-l -hnwi 
Fi«r. 337, is of iuterest 
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Fig. 337. — Thk MiTt hki.l Shketing Mill. 



This mill has live rolls. .1. />. (\ 1) aiul E, All are U\ inches in 
iameter except roll whicii is is inches. Thev nn* ireared to run at 
be same surface sj)eed, roll (' running* nt ^T) r. p. ni. Th(» four smaller 
oils are adjusted bv screws F. The reclainicd rul)l)er is fed in hetweeu 
be upper rolls A and li and ])asses through the niill as shown, after 
rhieh it falls down the inclined plate (V. 

Kkptxixg. 

Reiining reclaimed ruhher consists in passinir the sheeted stock 
irough a set of smooth rolls set close together, producing a thiu sheet. 




Fig. 338. — Thk Cable Refining Calender. 



nriuiEii MAc/iixEuy 



Often a liuy seaii!? tlie slic.*et ami picks out iiiipuritit*^. Tlie ntiiier - 
itself foives maiiv particles to the sides of the n>lls aiii! eiiaMe? tbem 
to be iiKH-e easily remove 1. Onliiiarv retiniiiir is <loiie on two r«»lk 

TnK Cablk liKFiMNt; C'ai.kni»ei:. 

A tln-c*e-roll retiniiiir ealemler, whieh sliei^ts and retine> Jil the 
siime time, is shown in Fiir. -i-'J^. The n»lls .1, Jl and (' are nionuted . 
in the standanis I> of the frames, the miiMle ndl Ji in tixe^l lie-ariiigs, 
wliile the ndls .1 and f are adjustal»!e veitieally. The plastic mn^ol 
ruhln^r /: is spread uniformly over the surfjice of the r«.>ll li and jwisei 
hefore the workman, who removes tlie impurities. The rolls B and C 
are set aUmt twire as far apart as n»lls .4 and />'. and art* «reare<l tin^'Ctber 
H» that the lower n»ll revolves with aUuit Inilf the surface si>ee<l the 
otlier. This litiVrence in s|hxh1 causes the ruM»er shwt fr to part frurn 
the middle n»]l and move down on tlie oppi»site side «»f the slow rf»ll (". In 
o.insetiuence the sn ft rnhher sheet suhstantially douides in thickness. 

IJark of the li»wer mil (' is the small tlelivery ndl // revolving at 
51 snrfaee >]hh^\ faster than roll (' driven l»y a friction wheel /. This 
n.veivt's the tliii-kencil sluvt fi tnnu the r«dl (' and deposits it on the 
]datform in hiyt'r> fur further treatment. 
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to slabs. It is operated by hydraulic pressure through an 
or or from a single pump installation. The apparatus is of 
(1 pressure type, the ram having a working pressure of 1,000 
ith a travel of 13 inches. A track running through the press 
le frame members carries two steel mold boxes which receive 
• and carry it into the j)rcss. One l)Ox is always in position for 

and refilling while the other is under pressure. One side and 
*h mold box are provided with hinges which permit the boxes 
leil for removal of the pressed rubber. The pressure head is 

to fit the boxes, which are 22 inches wide, 2i] inclies long 
3he8 deep. When pressure is applied, the 1k)x with the rubber 
upward imd over the pressure head, and the rubber is pressed 
b in the l)ottom of the lx)x. The machine is fitted with the 
iraulic gag-es and valves for controlling and registering the 
The apparatus is constructed of steel throughout, which 
for long and hard service. 

The Kkformixo of Ki bbkh Waste. 
eforming is meant the remolding and revulcanizing of gromid 
1 scrap without reclaiming. A few years ago in England 




KiG. 340. — The Havvvard Reforming Mold. 

<;t attracted much attention. It was not altogether new, how- 
in 1854 Daniel Hayward patented a refonniug ijroce?.^. 
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The Hayward Keforming Mold. 
This device is shown in Fig. 340, as applied to the manufacture 
of rubber buckets. Both the inner die A and the outer mold B are 
coreil for steam or water as required. By a hand screw C pressure 
is brought to bear upon the rubber in the mold space D, 

The Gare Process. 
In 1910, Gare, an Englishman, took out many patents for a pro- 
cess analogous to Hayward's, but w^hich went much farther. The Gare 
process consisted in taking w^astc rubber and grinding it by special 
grinders into a fine powder. Afterward this was placed in a cold 
mold ; then pressure was applied to expel the air. Finally the mold and 
powdered rubl)cr waste were heated to a temperature of about 400 
deg. F. 






















TP 1 

Fig. 341.— Thk G.\re Rf 


! 

FORMING Machine 





The difference l)otwcon the above iiietliods and those (except the 
high temperature) known to rul)l>er manufacturers will not be apparent 
at first sight; but there is one difierence — the applying of pressure to 
the mold Ix^fore the application of heat. Gare heated the waste rubber 
far above the vulcanizin<i' temperature — i. e., 400 to 450 deg. F. The 
effect of the inteii.se heat (lurin<:- the process, so Gare claimed, was to 
accomplish the perfei't meclianical fusion of the particles of powdered 
vulcanizetl waste rubber. 

The (jake KEroRMiXif ^[achixe. 
In the manufacture of cal) tires, (Jare's ])rocess was in general th<* 
same as that described alK>ve. One form of machine used is shown in 
Fiir. 'UI. Keferrinu' to the drawini^ the ])owdered stock is fed through 
a hopper A, and the stock worm B comj)resses and forces it into the 
mold. The air escapes throuuh holes C in the casing or through the 
hollow shaft of the screw. The stock, heated by a steam jacket D, 
passes through the mold part E, where it is shaped and vulcanized and 
is cooled as it passes out through the part F, 
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TEMPERATURE RECORDIXG AND COXTROLLIXG 

DEVICES. 

AGUE AT variety of instriimeiitL; for recordiiiii- and controlling 
temperature and pressure during vulcanization are in use, and 
their iniportanee can hardly be overc^stiniatcd. The thermometer, 
«r steam gage in some form, is always present, always necessary. Not 
mly are the various devices imjx)rtant but the manner of application is 
cf moment. None of the controlling devices, for example, are eifective 
Tinless the vulcanizer or press produces even cures. Over-taxing the 
capacity of the main steam line is often supplemented with other faulty 
piping and will result in uneven cures. In many cases a long vulcan- 
izer is supplied with steam from one connoc»tion, usually at the head. 
This cannot insure uniform heating, as the end nearest the steam inlet 
leats first. 

All long vulcanizers should Ix? provide<l with three or four inlets, 
paced to insure rapid and miiform distribution of the steam. Vulcan- 
Zers are rarely provided with blow-offs on the upper side; consequently 
tir is trapped, and irregular curing results. The best way is to pro- 
''ide a large exhaust and open it wide, to be closed when the steam 
^apes in good volume. This will drive out all air, and cause the 
(team to circulate) uniformly. 

Steam with w\ater in suspension is not as hot as dry steam and 
^etards the cure. To cure in dry steam, three factors are req\iired, — 
Iry incoming steam, rapidity of circulation and quick discliarge of the 
vet steam and condensation. 

T\Tien steam is turned into a large vulcanizer, the condensation is 
rapid. This should be discharged rapidly, to equalize the heat; there 
Fore it is necessary to open the discharge valve wide. When the steam 
leaves the discharge pipe bluish in color, condensation has ceased and 
the discharge valves can then be throttled to permit the water to pass 
3ut freely ; or a good trap can be used to advantage. 

Where pressure gages only are used in vulcanizing, it is not un- 
usual to find no two gages indicating alike. This is easily accounted for, 
since Bourdon springs cannot retain their accuracy any length of time 
md must be often tested and adjusted. Steam control of a vulcanizer 
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or press should always be done by temperature obsen^ation along with 
pressure recording. 

When gages alone are used they may be misleading, for should 
the platens fill with water the gage will not indicate the fact. Record- 
ing thermometers or gages are most desiralde adjuncts, as they give a 
true record of conditions. The hand control of a vulcanizer or prew 
is accomplished by throttling the steam valve. If the steam pressure 
was always uniform the valve might be so nicely throttle<l that the . 
temperature could be maintained without appreciable variation, but it 
varies, and the valve must be constantly turned. That is why pressure 
governors and automatic regulators are used in so many of the lanrer 
works. 

The proper placing of the thermometer also merits careful con- 
sideration. The bulb should not project inside a vulcanizer far enough 
to be struck and l)roken. It should be enclosed in a special tittiu*r, 
provided with a vent cotfk, which should be wide open when steam is 
turned on and afterwards thn)ttlod so that just sufficient steam escapes 
to keep up a good circulation around the thermometer bulb. Instead 
of the special fitting, a nipple and tee can be used with the vent cock 
or valve screwc^l in the side outlet of the tee. 

On presses, the thcnnoiiioters being on the side, it is often imp<»s5- 
sible to screw them directly into the platens. It is therefore iie<-essarv 
to use the special fitting. Sometimes a nipple with a coupling is 
screw(^l into the top of the vulcanizer or side of the press and the ther- 
mometer screwed into it. Such arrangement is bad. The thernidmcter 
cannot indicate the true tcni])erature, as air pockets in the fitting ami 
steam cannot circulate freely around the bulb. Thermometers are ofte?i 
used where small j)articles of mercury are lodged in the tube above 
the main column. This creates an error, and should be corre<'te<l as 
soon as observed. On long vulcanizers it is desirable to have two or 
three thermometers in order to note the temperatures in different parts. 
A thermometer near the door is not well p1ace<l, because the ra<liation 
of heat by the uncovered door lowers the temperature. On louir i)resses 
it is desirable to have two or thr(H» thermometers on each of the platens. 

When steam at a lower pressure than that carried on the boilers 
is use<l, it is nm^sary to employ s(mie ty])e of regulating valve to main- 
tain a constant pressure and tem})erature. A number of such valves 
are manufacture*!, several of which are illustrated herewith. 
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The Mason Rkducixg Vat.ve. 
Fig. 342 illustrates the ilason reducing valve, designed to auto- 
ically maintain an even reduced steam pressure regardless of the 
ation of the initial lx)iler pressure. In operation, the valve is con- 
le<I hy the variation of the reduced pressure acting through the 
: .4, on the diaphragm B, which is resisted bv spring C that is 
istable to the desired rc<luced pressure. The diaphragm will rise 
I an increase of the reduced pressure and is forced down by the 




Fig. 342. — The Mason REDUCiNCi Valve. 



ing C when the reduced ])ressure is decreased. As the diaj)hragm 
alaneed between these two forces, any slight change of re<luced pres- 
B will cause a movement of the diaphragm. 

An auxiliary valve I), held in contact with the diaphragm by the 
ill auxiliary spring E, moves up and down w^ith the diaphragm, 
len the valve D is open, steam passes through the port F and under the 
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piston (J. This opens the main valve // against the initial pressure 
and steam is admitteil to the system. 

When the pressure has reached the required jwint — which is deter- 
mined by the main spring — the diaphragm is forced upward by the 
low pressure which passes up through the port A, thus permitting the 
valve D to close and shut off steam from the piston G, The main valve 
is then forced to its seat by the initial pressure, shutting off steam from 
the system and pushing the piston G to the bottom of its stroke. 

In practice the main valve does not open or close entirely with each 
slight change of pressure but assumes a position to supply just the 
amount of steam to maintain the desire<l pressure. 



TiiK Watson-McDamel Valve. 
A different type of re<lucing valve is shown in Fig. 343. It !.< 
only ne(?e8sary to set the weight A on the lever at a point where the 
steam gage indicates the desired pressure. Steam enters the valve body 




Fig. 343. — The Watsox-McDaniel X'alve. 



at r and j)asses tlircKigh small holes into the hollow piston />. then 
out of the valv(» at E and into the system. When the pressure on the 
low-])r(»sflure side bcronu^s gi-eat enough to overcome the force exert e<:l 
by the wcMglit and l(»vcr, the steam forces the piston up and closes the 
hol(»s or ])orts. The valve adjusts itself to feed just enough steam to keep 
the nNjuired ])ressure in the system, the variation in boiler pressure not 
affwting its o])cration, because the valve is controlled by the steam on 
the low-]n'cssurc side. 

Tin-: II. AM) M. PrESSUKE liEOrLATOR. 

The ])rinci])l(» of operation of this controller is the counter-balance 
of steam ])ressur(» by weight, ft is op(»rat(Nl by ccanpressed air. Refer- 
ring to Fig. :544, tb(» regulator is att4iche<l to the vulcanizer by the 
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union A so that there will always be a water seal under the diaphragm 
B, The steam enters the valve AI through the end marked "inlet." 
The union C is connected to the air pressure supply. By manipulation 
of the sliding weights D and E on the lever arm F, and the addition 
of weights placed on the hanger G, any desired pressure can be obtained. 
The weights are all marked in [)ounds and the lever arm is graduated. 
When the regulator is set at the desired temperature, air jn-essure is 
turned on, and steam is admitted at A, As soon as the temperature 
in the vulcanizer rises beyond the desired point, the pressure on the dia- 



miij 




Fig. 344.— The H. & M. Pressure Regulator. 



phragm B overcomes the weight on the lever arm F, closing the valve I 
and opening the valve This allows the air pressure from C to enter 
the diaphragm chamber, inflating the diaphragm L and shutting ofl^ the 
steam in the supply valve M, As soon as the temperature drops, the 
weights OH the lever arm overcome the pressure on the diaphragm B. 
This is forced back in place, cutting off the air supply, which allows 
the valve M to open and steam again enters the vulcanizer. In actual 
working conditions this regulator is so sensitive that the steam is throt- 
tling all the time. 
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Tiin S<iUiR£s Valve. 
In tome n-pes? of reihieiu^ valves the main valve is operated bv the 
initial pressure. Fi«r. 34r» illustrates a valve which is controlled by a 
pilot valve .4. and pnemeil l\v the low-pressure side. The pilot valve 
is piped to tlie liigh-p.ressure side i*i the shut-oflF valve in the steam line 
of which the pressure is to lie re«luce«J. The outlet B at the top of the 
pilot valve is «x»unei-tel to the re^luceil pressure side. 




F:-:. 545.— The S.j vires \ .vl\t. 



In OIK rati* '11. xlw re^iiut^i pn*5v<nre. artin:; «»n the diaphra;:m ( of 
the pi]i»t valve, is i-alaiu^'*! l»y tht- tensiMn the spring D, which ten- 
sion is adjustci i'V the nut E. When the re»iuce«l pressure overcome? 
the sprimr, the pili't v;ilve will s^at an«: stt^un will seep past the resis- 
Tan<:-e piiu: F. xhu< inoreasiiij; the pressun* on the main diaphragm G and 
• :ec^ea^iTli^ the main va:ve "jieniiio. I: :he n^hii*etl pressure is ^iven^iw 

y the spriiiiT. the pil'«T valve wiA lift fn»ni its seat, openinsr the exhaust 
]< rT // TO the atin-si'liere. Tlie pressure is then reduce^! on the main 

■iaphrainii ai;-* the niair. valve will ojvr.. ;il!»nving more steam to enter 
the re»iuee«i-pressuie si«ie the va-ve. The omtinuous openinir and 
t l.:»siis4: the main va've maintains the n^iiu^^i pressure for which the 
vaive is set. 
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The Davis KE(jrLAToi{. 
The regulator shown in Fig. 340 is designed for the reduction of 
from any initial pressure to any delivery pressure. Steam enters 
igh-pressure chamber and, in passing through the seats into the 
ler, tends to force the piston upward and close the inner valve to 
L it is attached by a link. This tendency, however, is counteracted 
eights suspended from the lever which is connected to the piston 
voke and stem. Thus a balance l)etween the steam pressure and 
eight is attained. 




Fig. 345. — The Davis Regulator. 



If the delivery pressure increases it forces the piston up, and the 
' valve closes somewhat and throttles the pressure until a balance 
lin reached. If the delivery pressure decreases, the weights carry 
)iston down and the inner valve will open w^ider; the pressure 
r the piston, therefore, increases until it again balances the weights, 
repeated action maintains a constant delivery pressure, which is 
ased or decreased by adding or removing weights. 
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TuK Sarco Thermostatic Kegulator. 
Tlie regulator illustrated in Fig. 347 operates on the thermostatic 
principle, using as its motive power the expansion of a sensitive liquid 
hermetically sealed within a chamber into which is inserted a flexible 
corrugated tube. 

The regulator is made up of the thermostatic element A, which is 
inserteil in the vulcanizer, the controller element B and the valve C. 




Vic. 347. — TiiK Sakco Tiikrmustatic Rkgl'lator. 

The eleiiHMit .1 contains a hcavv liydrcu^arlKm oil, into which i^ 
inserted a ])iccc of crimped c<)pj)cr tu])in.<r D, the length of which is 
extended or reduced l»y turning the regulator head E, Vrom this ther- 
mostatic eh^nent a piece of tine co]>per t\d)ing F runs to the controller 
B. whicli also contains a crimped co])per ttd)e (r capable of compression 
when an incn»as(M| temperature causes the liquid in the tube A to 
expand. 

When the temperature increases in the vulcanizer into which the 
tnl>e -1 is inserted, the pressure in the tube incr(»ases and is transmitter! 



RECORDING AND CONTROLLING DEVICES 335 



to B, causing a compression of the tube G, which forces the piston H 
dlown and tends to close the valve C. The springs / and / operate in 
the opposite direction and tend to keep the valve open, which action 
18 accomplished as soon as the pressure and temperature in the vulcan- 
izer are reduced. Any change in pressure, and consequently any tem- 
perature change, tends to either open or close the valve C, thus keeping 
temperature constant. 

TlIK AtWOOD & MOUKILL RKca i.ATOK. 

The combination regulator shown in Fig. 348 is controlled by 
steam and water pressure. A is a cord that runs from the weighted 
piston rod E and is attached to the lever B of the valve C in the steam 




Fig. 348. — The Atwood & Mokrill Regulator. 

supply pipe D. When the piston E is in the position shown the valve 
C is open. As soon as the pressure in the discharge end of the steam 
pipe D reaches a predetermined i)oint the pressure is exerted through 
pipe K on the diaphragm of the regulator in the casing F, This lorces 
up the weighted lever (f, which in turn operates the water valve H, 
admitting water pressure into the cylinder /. The water pressure 
forces the piston E up, which permits the weight / to close the valve C, 
shutting off the supply of steam. 

When the pressure in the pipe I) is rediice<l the weighted lever G 
overcomes the pressure exerted against the diaphragm in F and assumes 
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a lower position. The water ralve H is brought to the discharge posi- 
tion and the water pressure in the cylinder / is released. The weights 
E force the piston down, which opens the valve and allows more 
steam to enter the pipe D. 

Steam GACfEs. 

The purpose of a steam gage is to indicate the pressure in pounds 
per square inch by an index and a graduate^l dial. 

Amkiucax Pressure Gage. 
Fig. 349 shows two vie\vs of the ordinary type, in which .4 is an 
elliptical metal tube connected at one end to a steam pipe B and at the 
other end with levers and gearing C, The greatest breadth of section 
of the Bourdon tube A is perpendicular to the plane in which it is 
curved. When the pressure inside the tul)e, which is filled with water, 
is greater than the external pressure, it tends to straighten, causing the 




Fig. 349. — American Pressure Gage. 



sector to move the index D. This indicates the pressure on the gradu- 
ate<l dial />. An inverted! siphon pipe is usually place<l below the gage, 
its object being to contain water and thus prevent the heat of the steam 
from injuring the mecdianism of the gage or distorting its action by 
expansion. 

A steam gage is apt to get out of order in conse(]uence of water 
lodging in the end of the tube and corroiling it. Consequently, it 
should be tested fretjucntly, either i)y a gage known to be correct or by 
a testing machine. Steam should never be allowed to act directly on a 
steam gage, and when exposed to the cold it is liable to freeze. The 
ordinary steam gage registers pressures above that of the atmosphere, 
the total pressure being measured from a perfect vacuum, which will 
add 14.7 pounds in the average to the pressure shown on the steam 
gage. 
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Vacuum Gagks. 

rages are also used for indicating the amount of vacuum in a 

The Tagmabuk Va( uum Gage. 
The gage illustrated in Fig. 3.')0 indicates regardless of the state 
3 barometer. The scale is so graduated that adjustment for the 
ng level of mercurv in the svstem is not necessarv. 




Fig. 350. — The Tagliahue Vacuum Gage. 



The glass tube is sealed at the top and open at the bottom. It is 
with mercury, which is then boiled. The glass is protected by a 
case -4. The lower end is open and extends into a mercury well 
1-inch from the bottom. It has a stuffing-l)ox and the end of the 
tube is always surrounded by mercury. The well B and level 
ber D are connected by a channel, the level chamber being filled 
mercury to the zero d^ee of the scale. The gage is flanged at 
- connecting to the vessel in which the vacuum is to be maintained. 
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When a vacuum is applied to the gage the mercury will drop in 
the tube, duo to the absolute vacuum iu it, and as the top of the tube is 
sealed, no air can enter. Barometric changes will not affect the accur- 
acy of the gage. 

Recording Gages. 
It is often desirable to have a record -of the steam pressure or 
vacuum carried in a vessel. The steam or vacuum gage will indicate 
the pressure or vacuum carried at the time of reading but keeps no 
record of their performance. A recording instrument will trace on a 
revolving chart, by means of a pen, the pressure carried for a perio«l 
of 24 hours, when a new chart is placed on the dial. These charts are 
saved for reference and show the pressure carried at any time <luriug 
the 24 hours. 

The Bristol Kecordixo Gages. 
The illustration, Fig. 351, shows the original form of the record- 
ing pressure and vacuum gages made by the Bristol company. In the 




Fic. 351. — The Bristol Rkcordixg Gac.e. 

center is the pressure |L:a|L:e with switch board form of outer casing com- 
mon to l)oth the pr(»ssure and vacuum gage. The charts an<l operating 
mwhanism, however, arc ditfercnt. On the left is shown the mechan- 
ism of the gaiic. It is for record inir high ])rpssures up to 12,000 pounds 
per square inch, us(^<l for steam, air, <>ases or liquids, and made to read 
in pounds, ounces, inches, feet, metric or any desired units. The 
recording ann is attached directly to the moving element, which ctm- 
sists of a helical tube with several convolutions, giving ample motion 
without overstraining. The chart is moved by a reliable clock move- 
ment. 
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>ii the right is shown the nieehanisni of the low pressure vacuum 
•or total ranges from full vacuum to 6/10-inch of water. The 
cale chart, operate<I by a 8])ecial clock movement, is gra(luate<l for 
of to 30 inches of mercury or full vacuum. The diaphragm 
of pressure tubes are uscil, to which the recording arm is dire<*tlv 
ed. 

Pkpx'isiox Rfxokdku. 
'^ig. 352 shows a recorder which uses a Bourdon tube for high 
ires. For low ranges tlie conditions of pressure are transmitte<l 




Fu;. 352. — Precision Recorder. 



rxible diaphragms A. These ccmsist of two strata of metal of 
expansion, one use<l for its ehisticity and the other for its ability 
ist corrosion and the action of acids. The pressure is transmitte<l 
these <liaphrapns or chambers .1 to the pen // by an arrangement 
ers, so adjuste<l that a corrwt record is o])taine<l over any part 
? chart. The instrument is made to register either pressure or 
m. 

Pjiecisiox C\)NTiNr()rs Kkcokder. 
\ continuous recorder is shown in Fig. 3r)3. The system of trans- 
ig the pressure is the same as used in the preceding instrument, 
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Fig. 353. — Precision Continuous Recorder. 



but tliere is a difference in the method of recording. The reco 
not made on a chart that ret]nires changing everv 24 hours, but 
a roll of chart paper which can he torn off at any desired intervali 
roll histing GO (hiys. The rcvord is always visible. 

Kecoui)IN(j and At.akm Gaoks. 
Several styles of pressure re(*ording and alarm gages are mad 

Thk Edson (jaok. 
This is shown in Fig. 354. Jt is suitable for use with steam, 
or any other litpiid except ammonia. The gage is connectetl 
electric bell which sounds an alarm when a predetermined high o 
pressure is reached. The rei*or(ler has a chart speed of one-half t 
inch per lumr. The gage can be had for recording vacuum o 
re<*ording both pressure and vacuum. 

The Ideal Ga^je. 
An alarm gage designed for j)ressure or vacuum is shown in 
355. Combined with the gage is an autonuitic electric circuit-ol 
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Fig. 354. — The Epson Gage. 




Fig. 355. — The "Ideal" Gage. 
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attachment, which rings a bell at any desired pressure and at any 
tance from the gage. 

Thermometers. 
As steam at various pressures always has a corresponding temjx 
ture a thermometer may be used to determine the pressure in a ves 
For instance, steam at a pressure of 100 pounds above vacuum ha 
temperature of 327.6 degrees F. ; at ir)0 pounds, a temperature of 35 
degrees, and at atmospheric pressure, or 14.69 pounds absohite, il 
212 degi'ees. Knowing the steam pressure desired and the correspo 
ing temperature, the thermometer can be useil to designate the press 
being carried. 




35f). — Thk H. M. Thermomkteks. 



Thermometers are used for l>oth low and high range. The for 
ranges from 20 degrees F. ])elow to around 220 degrees al>ove zero; 
latter from zero to 1,000 degrees F. Thermometers for use witli st< 
are usually made with a temperature and pressure scale as shown. 
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he straight thermometer shown on the right in Fig. 356 has a 
ble socket connection and a 12-inch scale with a range 200 to 
agrees F. and to 100 pounds pressure. It is used on open 
vulcanizers, tire and belt presses. On the left is the right side 
:hermometer with separable socket connection. It has the same 
lid range as the vertical thennometer and is used on mechanical 
presses. It is conveniently attached to the side of the platen 
e face can l>e turned at any angle. A small fitting called an ele- 
)r steam circulating pocket is sometimes attached to the ther- 
CT for insuring circulation of dry steam around the bulb. 

Mercuhy Cup Thkrm().\[ktek. 
' the pressure is low, the thermometer socket is screwed into the 
jr the st-eam pipe. A steel cup A is frequently screwed into the 
id then partly filled with mercury. Fig. 8,") 7. When the teinpera- 
to be taken the thermometer 7/ is inserted and as the mercury 



1 




Fig. 357.— Mercury Cup Thermometer. 
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is of the same tempera t lire as the steam, a correct reading is obraiuc*!. 

A plug C, screwed into the cup when not in use, keeps the mereurv 
clean. The thermometer may also he permanently secured in the cup. 

TiiK H. ^ il. Varnish Thermometer. 
The use of thermometers in the manufacture of shoe varnishes 
has become practicable, with instruments capable of indicating reliabk 
temperatures ranging from 000 to 1,000 degrees F. 



It is a well knowui fact that mercury boils at about 070 degrees F. 
under atmospheric pressure, l>ut when contained in an ordinary glass 
thermometer tube which is vacuum above the column, ebullition t^ikes 
place at a lower degree of heat. For this reason ordinary thermome- 
ters cannot be used in gum melting, although the scale may indicate 
nuich higher than the capacity of the thermometer. 

To obtain a thermometer capable of indicating temperatures above 
the l)<)iling point of mercury, it is nci*essary to replace the vacuum 
al)ove the column by pressure; in other words, tilling the space with 
a compressible gas, which, according to the dcgTce the thermometer is 
intended to register, nnist be compresse<l at ordinary temperatures. 

The long stem thermometer show^n in Fig. 358 is of this type and 
is used in nninufacturing rubber boot and shoe varnishes. They are 
all made wnth sliding scales and a scale adjusting device is furnished 
on order. 



As in the case of pressure gages, thermometers are made to record 
the temperature for each 24-liour duration. Recording thennometers. 
for example, are made for low and high range. Both depend for their 
operation on the expansion of a gas contained in a bulb, which is con- 
nected by a flexible capillary copper tubing to either a helical or spiral 
form of pressure tube. Any change in temperature at the bulb causes 
a change in the pressure of the gas contained in it. This change in 
pressure is transmitted through the flexible capillary tube to the pres- 
sure tube in the tliernionieter. The recording arm is attacheil to the 
pressure tube and re<'or(ls the temperature on the round chart of the 
instrument. 



04| 




Fig. 358.— Thk H. & M. Vaknl^h THEhMOMhTER. 



The Bristol Kecokdixg Thermometers. 



RECORDING AXD CONTROLLIXG DEVICES 345 



The Bristol Bulb Attaciikd to Pipe Elbow. 
Fig. 359 shows the recording thenuometer bulb for measuring the 
temperature of liquids, steam, gas and air in pipes under pressure. 




Fig. 359— Thk Bristol Bilh Attached to Pipe Elbow. 



ThK BinSTOL Hl LH WITH SoCKKT. 

In Fig. 300 the l)ulb is shown protcctcnl by a socket. This is 
necessary with superheated steam, eondense<l water, compressed air and 
similar applications where the Imll) is liable to be injured. 




Fig. 3(Xt. — The Bristol Bllb with Socket. 



The Bristol Helical Ti be Recorder. 
The mechanism of this recording device is shown in Fig. 301. 
t^hanges of temperature at the sensitive bulb cause corresponding 
changes in the pressure of the gas inside the bulb, and these changes 
are transmitted through the flexible capillary connecting tube to the 
helical pressure tube in the recording instnnnent. The recording pen 
arm is attached directly to the pressure tube without the use of any 
multiplying devices, gears, links, levers or other complicated mechanism. 

The Bristol Spiral Tube Kecorder. 
The thermometer shown in Fig. 3()2 has the spiral form of pres- 
sure tube and is useil for the higher ranges of temperature, such as 
800 or 600 degrees. It has also recently l^een adapted for the low 
ranges of temperature, such as atmospheric ranges and refrigeration 
temperatures. In order to adapt these thermometers for accurately 
recording low ranges of temperature a special compensating attachment 
makes these thermometers independent of changes of temperature at the 
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Fkj. 363. — Chart Made by Recording Thermometer. 




Fig. 364. — Te.mperature Alarm System. 



With a low steam pressure and temperature the contact is made 
atween two terminals of the thermostat, causing the motor to operate 
I a direction to tighten the cord E and lift the weighteii lever F of 
le valve G. This action admits steam into the vulcanizer through the 
:eam pipe H. When the temperature reaches a certain high limit, 
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contact i ; iiuule with the otlier thermostatic terminal, reversing the 
motor, which loosens the cord E, The weight then clos^ the valve G, 
shutting o!f the steam supply. Besides the thermostat, the vulcanizer 
is fitteil with a steam gage / and thermometer J, 

Electric Alarm System. 
An electric alarm regulator capable of attaching to a vulcanizer is 
illustrated in Fig. 3()r), its purpose being to signal to distant points the 
degrees of temperature. The thermometer .4 is attachetl to the vul- 
canizer IL Electric connections (\ D and E from the merciirv 
column in the thermometer connect with the batteries F, switch G 
and the bells // and /. The electric circuit is alfected by the rise and 
fall of the mercurv column. The center connection E is at the 140- 




Fig. 365. — Electric Alarm System. 

degree graduation, corresponding to al)out three pounds pressure above 
vacuum, and connc»(»ts with the bell /. When the temperature in the 
vulcanizer reaches 140 dogrees, the mercurv contacts with the wire E, 
forming a circuit through the mercurv column, Avire batteries ¥, 
switch G , bell / and wire E to the mercury, thus completing the cir- 
cuit and ringing the bell /. When this bell rings and it is desired 
to increase the temperature to IcSO degrees, the swnteh is thrown to the 
]>osition shown by the dotted lines. Then, when the mercury column 
reaches the 180-degree graduation, corresponding to about 8 pound? 
pressure alK)ve vacuum, a circuit is formed through the wire D, bell 
//, switch (/. batteries F and wire C to the mercury column, thus com- 
plcthifT the circuit and riu^uu^ t\\e WU H. 
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The Tagliabi'e System of Temperatube Control. 

The leading feature of this system is the pressure goveruor for 
throttling the steam valve, in accordance with the pressures inside of 
the viilcanizer or press. 

When the governor is set for the desired temperature or pressure 
and the steam turned on, the heater practically takes care of itself. As 
there is a detinite ecjuivalent in degrees of temperature for every pound 
of pressure of saturated steam, weights for the governor give control 
at any desired degree of heat, and as all the observations are made 
with the thermometer, it is virtually temperature control. 

The apparatus shuts oflF the steam at the expiration of the cure, 
and if desire<l also operates a blow-otf valve. 

Fig. 300 illustrates the arrangement of the system as applied 
to a vulcanizer. Compressed air is used for operating the controlling 
valves. The air compressing outfit consists of a small steam air com- 
pressor and air storage tank A, mount<?d on a stand. The tank is 
supplied with pressure gage, and from the top is taken the main air 
supply line .4*, subdividing into the branch lines -P, supplying the 
pressure governor B and the time device (*. The air pressure required 
is 15 pounds or more. To maintain this pressure constant the con- 
trolling valve -1" is placed on the steam line to the compressor, and 
connected to the storage tank. This valve can be adjusted for auv 
required air pressure, and will control the supply of steam to the com- 
pressor, so that the desired pressure of air will be maintainetl with a 
minimum use of steam. As the amount of air used by each device is 
small, this compressor will furnish air for quite a number of vulcan- 
izers. The air intake to the compressor is placed out of doors, away 
from steam vajH)r or dust. In the bottom of the storage tank is a 
blow-off valve, .1^, for blowing off at intervals accumulated water and 
oil. 

The pressure g(>vern<^r B is provided with a flange for securing it 
to the wall w<\r the vulcanizer or press. The lever is hung on knife 
edges and is as accurate as a scale beam, as it rests on a rubber dia- 
phragm in the circular base. Above the lever is a circular casing, con- 
taining the air valves operatetl by the lever. The base containing 
the diaphragm is connectCHl to the vulcanizer or press by means of 
pipe To the top is connected the air su]>ply pipe A^ and the air 
discharge pipe .1', which latter is connectefl to diaphragm valve 

The diaplirairm valve is placed on the steam line to the vul- 
canizer and is of the globe type. On the bonnet is screw-ed a cast inm 
frame, in the top of which is secun^l a rubber diaphragm. The stem 
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)£ the valve is sliding, surrounde<l by a volute spring, and topped with 
I wooden saucer, resting against the rubl>er diaphragm. When the 
atter is actuated it presses against the saucer, which forces down the 
diding stem, compresses the spring an<l closes the valve. When the air 
liseharges, the diaphragm collapses, the steam pressure under the seat of 
he valve, by the aid of the spring, forces back the stem, and opens the 
ralve.. 

The pressure governor operates thus: A weight equivalent to the 
>ressure denoting the temperature desired, is placed on the hanger at 
lie end of the lever. Cock B'^ admitting compressed air to the governor 
A openeil, and steam turned into the vulcanizer or press at the hand 
ralve This is conmiunicated to the diaphragm of the governor, 

irough the pipe and when the desired pressure has been reached, 
iie diaphragm actuates the lever, which in turn operates the air inlet 
ralve in the upper casing B, permitting the passage of air into the pipe 
1', compressing the diaphragm in steam valve B^ , forcing down the stem 
and shutting off the steam. When the pressure falls the fractional part 
af a pound, the governor diaphragm collapses slightly, lowers the lever, 
closing the air inlet valve, an<l at the same time opening an air dis- 
charge valve, which relieves the steam valve diaphragm of the air 
pressure causing it to collapse, and permitting the steam valve to open 
^in. During the vulcanizing proce*ss the diaphragm steam valve 
^8 rarely wide open or fully closed, for the reason that the governor 
^ so sensitive that the valve responds instantly to the slightest change 
of pressure. 

The clock C and diaphragm steam valves C^ and C" constitute 
^e time device of the system. The valve ('^ is on the steam supply line 
^ the heater, and when actuated bv the clock, it opens and blows out 
team. 

J Compressed air is supplied by pipe .1' and connected with valves 
^i^d bv /l" operating as follows: Air cock C^ is opened admitting 
the |)neuinatic valve of the clock, the hand is set for the time 
^^^ed for the cure. The hand travels to the left, and at the expira- 
o{ the time, it will trip the lever of the pneumatic valve, and thus 
0/1 air- into pipe .1", which will operate the diaphragms of valves 
'^d C^^y thereby shutting off and l)lowing out the steam, so that 
iit thG necessity of handling any valves, the heater may be openeil 
10 ^o<3cls taken out. The operation of the clock is independent 
t:lio governor. 

showing the application of the pressure governor and 
tlie diagram illustrates the Tagliabue plan of piping for 
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hose Milcaiiizer, with the iiec'essarv fittings and their location. D 
presents the steam supply Irom boiler, and D^ D^ the 2-inch 

3am supply to the yulcanizer with three 1-ineh inlets. This supply is 

piped as to give an equal volume of steam to each of three inlets. 
' represents 1-inch steam supply to the bottom w^ith two inlets, and 
E discharge pipe. F F represents the air blow-olT valves, which 
•e 114 iiiches to vent the air quickly. 

G G are the mercury thermometers, screwed into special fittings. 

is a similar fitting for a record inir thermometer. This is provided 
ith a steam circulation cock, also with an opening for attaching a 
earn gage and pressure governor connection. / is the ordinary spring 
ressure gage. J J represents the recording thermometer with its 
Dimecting tube, which can l)e 2.') or more feet in length. A' is the 
ulcanizer and L the steam separator. 

The Tycos System of Tkmpkijatuije Co]n tkol. 
Fig. 367 illustrates the II and AI system of automatic heat regula- 
ion applied to a vulcanizer. It shows the application of the tv])e **S'' 
egidator, '"Tycos" recording thermometer "'Tycos'' time valve for tim- 
Qg the length of cure and the II and ^[ right side angle thermometer. 

The Tvcos Time Vai.ve. 
This device is attached to the press or vulcanizer and allows the 
ire to run exactly the right length of time. Then it automatically 
lUts off the steam and opens the blow-off. The valve is operated by 
impressed air and can be made to operate 20 minutes, 2 hours, 4 hours 
' 24 hours. 

The Ellin wood-Seibeulixg Vtlcaj^izeu Coxtkol. 

The machine shown in Fig. ;]08 is designed for accurately timing 
le curing process and for automatically shutting off the steam and 
>euing the molds at a predetermined time by a clock mechanism, 
eferring to the two drawings, .4 represents the apparatus with the 
olds open and B shows the regulating device in the position it assumes 
hen the molds are closed. 

The shaft C, bearing a grooved pulley I), is turned one re vol u- 
Dii an hour by a clock mechanism (not shown here). The driving 
laft E is driven by a belt and turns at a faster speed than the shaft C 
hese two shafts may be extended to operate any number of vulcanizer 
dds simultaneously. The lower half F of the mold rests upon the 
•ame of the machine and the upper half F^ is hinged by hollow jour 
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nals (i, which also serve to admit steam for vulcanization. The upper 
part is counter-balanced by a weight H. In operation, the two 
shafts (! and E, being set in motion by the clock mechanism and tk 
driving belt respectively, and the press molds being open as shown, tk 
unvulcanized tire is placeil in the lower mold and inflated with li«^ 
hteam. The operator then disengages the hook on the end of the cm- 
necting rod / from the pin on the lever J , and pushes the lever / to 
the right, opening a three-way valve K and admitting steam to tic 
molds. The lever J is thrown back until the hook from the rod / again 
drops over the pin on the lever. The operator pulls the starting rod 
Ij to the left, causing the driving shaft E to rotate. The fou^waT 
valve A* is opentxl to admit water above the piston in the hvdraulic 
cylinder A''. As the piston descends the upper part of the mold 
descends by gravity. The lever N drawls in the upper end of the clamp 
arm T down over the top of the mold. As the piston continues to 
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dcswiuK the togiile- joint action font^s the molds together. As the 
moMs an* clamjHHl togt^ther the sti>iun valve K opens and live steam 
is admitti\l to the moMs, When the revolution of the wheel l»eariu^ i 
the wingvam A' has n\U'hi>l this [H^sition its motion is arrested for a | 
detinite time to allow the pnHi^s of vulcanization to be c«»mpleted. 

Attachisl to the taw of the gnnweil pulley /) is a we^lge bkx*k P 
which raist^ the nnl W and eupig^^ the nitchet wheel J/'. The face 
of the pulley is graduati^l and the wt^lgi* blivk may be adjust**»i t«» raij^*" 
t!:e nni W after any divin^l numU^r of minutes up to one hour. Tli*' 
t^N t rs muain in tho po*iti«Mi shown at B during vulcanizati«>n. 
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When the cure is complete the weighted lever V descends and 
OTces the rod / and the lever J to the left, thus closing the steam inlet 
nd allowing the escape of steam through the exhaust pipe Z, Water 
Jider pressure is admitted to the cylinder R^ and forces the piston up. 
This also disengages the clamp arm T from the molds. The cross-head 
n the upper end of the piston rod forces the lever Y down and opens 
lie molds by assistance of the counterweight //. 

The time during which the molds are closed for vulcanization can 
le arranged for any kind of rubber goods, and the time-shaft auto- 
natically controls the time of vukranization without attention on the 
part of the operator after the molds are closed. 
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CHAPTER XX. 



RUBBER LABORATORY EQUIPMENT. 



HE laboratory is today a most important adjunct to the well 



equipped rubber factory. All crude rubber compounding ingredi- 



ents and fabrics, as well as lubricating oils, fuels and general 
supplies, are these tested. In its various departments, routine, physi- 
cal, mechanical, electrical and experimental, it is the brain of the 
factory. 

There is probably no industry in which scientific control by chem- 
ical and physical test^ and analyses is of equal importance. The raw 
material — India rubber — is produced from various plants, gathere( 
and coagulate in many different ways. It contains, besides rubber, 
resins, insoluble matter, nitrogen, ash, water and added impurities 
or preservative substances. 

Crude ru])ber is usually bought and sold without previous deter- 
mination by chemical analyses of the percentages of the various sul>- 
stances present which affect the value of the raw product. It is 
])iobable, however, that it will eventually be sold on a knowu 
analysis as are coal, silk, iron ore, sugar, copper and nearly all other 
raw products. 

India rubber, although consisting essentially of the hjdiOoitiiilMID 
of the formula (\o Hio. has three different constituents, the flofiilfe 
hy(lrocarl)on, the insoluble part or *'nerve,"" due to a nitrogenous body, 
11 nd the resin. 

By chemical tests, therefore, the varying amounts of rubber, the 
Tcsins and the insoluble "nerve'' containing the nitrogen, can be dete^ 
mined. The shrinkage also, consisting of the water and dirt, can be 
determined by washing. It is impossible to estimate by inspection 
the amount of water, dirt, etc., in rubl)er, to within 3 per cent.. 
Avhile it can be determined by analysis to less than one per cent. Two 
]>er cent, saved on all crude rubber l>ought would materially add to 
th(^ profits of the works. 

Analysis and general jdiysical examination of vulcanized rubber 
is of the greatest value. To determine the character and quality of 
rubber contents by a complete chemical analysis and physical examina- 
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tioii is a difficult anil tedious process, vet the total rubber, the earthy 
and oily fillers, the free and combined sulphur, the fabric and the 
resins can l>e shown in most cases by a few physical tests and the 
determination of the principal chemical constituents. 

Tkstixg Ckvde Kubber. 

In testing, it is necessary to get a small sample representative of 
the mass. Xothing is more heterogen(?ous than crude wild rubber, 
and getting an accurate sample is therefore difficult and requires care. 

The chemist begins with the rubber ns it arrives at the factory 
in biscuits, balls, slabs, crepe, etc. Jii taking a sam})le many repre- 
sentative pieces must be cut through and slices taken to get proportional 
inner and outer parts, which will vary gi-eatly in moisture content and 
perhaiA in other constituents. Keally, from 10 to 20 pounds should 
be taken for the washing test. The sample should be ])reserved in 
an air-tight container so that no moisture can ova])orate. 




Fig. 369. — Miniature Washer, Mixer, Calender, Press and Vulcanizer. 

The whole sample, or a large part of it, should be weighed before 
cashing, and preferably the metric weights used. After weighing 
t is sometimes advisable to soften the rubber by heating in water, but 
his should not bo boiling hot. 

Factory washing is described in Chapter I and will serve as a 
ruide except that a miniature washer is used. A tank is also advisable, 
10 that the dirt can be examined. 

Laboratory Rubber Machixery. 
Experimental work is done on the miniature machines illustrated 
in Fig. 369. 
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These are a washer, mixer and ealeniler, driven by an elect 
motor, together with a vulcanizing press and a vertical vulcanizer 

The washing consists in repeatedly passing the rubber betwi 
the corrugate<l rolls of the washer. A constant shower of water 
directed on the rublx^r, washing out the impurities, ^'ot only is 
dirt removeil but also soluble substances, such as organic acids, 
product of fermentation, or substances added to effect coagulation. 




Fk;. 370. — Hand Rolls for Washing. 

Hand Rolls iok Washing. 
For the commercial clicniist who has only a few determinat 
to make and is not (Ni\ii]>j)C(l with rubber washers, it is possible to \ 
on the hand rolls shown in Fig. -MO. 

Cyj.indkical VAcri M Dkvku. 

After washing the rubber is dried in warm air or in a vaci 
dryer. Drying is treated comprehensively in Chapter IT and ma; 
referred to for guidance in drying test samples. 

The vacuum dryer, shown in F'ig. 371, is a cylinder supporter 
an angle frame encased in Kussii> iron and heated by gas or steaii 

The shell is made of seandcss drawn heavy brass tubing, j 
oteih steam spuce. ^w'uvvl door has a groimd j 
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flauged face and a rubber gasket, and is fastened bv wing nuts, ensur- 
ing a perfect air-tight joint. The oven, IG inches long and 8 inches 
ill tliameter, is tinned inside and providetl with two i)erforated travs. 
-Above and below these trays, at the back of the oven, are two l^-inch 
perforateil brass pipes, pluggeil on their inner ends, which may l)e 
wsed to moisten the material within the oven. The oven is equippe*.! 
>3iMth two perforated pipe burners which may be used for gas heating, 
4ilso an adjustable constant level arrangement for the water in the 
jacket. For steam heating a suitable nipple connection is provided, 




Fk;. 371. — Cylindric al Vacuum Dryer. 



and in the bottom a drip-cock draw-off for the condensed steam, also 
a stop cock to close connection with the constant level arrangement. 
There are also provided openings for exhausting air and moisture 
from the chamber, for thermometer, vacuum gage, etc. 

TiiK Fkeas VAcri'M Ovex. 
The advantages of constant temperature apparatus for chemical 
research and industrial processes are being recognized more and more, 
especially since the advent of the Freas method of electric temperature 
control, insulation, etc. (allowing for continuous unattended opera- 
tion) as employed in the oven ilUistrated in Fig. 1572. 
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apparatus consists nf a rectaiigiilar niii^itaiii tnnpcretim 
elet'tric oven, with cas^t bronze vacmmi ehamUpr pro[)crly supj^^rtcd 
insidi* the oven, fitter! with ennopction.*! ft»r vuf^nuni An%\ pastilug in 
a stream of hydrogen or other retlneing p\^m, Tht? IkhIv of tlie cham- 
ber is square, with rounded comers, Tte front, on which the i\mx 
lits* is cmt circular and is heavily reijifnree<lt as is the door, ti* give 
a substantiul bearing surface which produces a perfect racuiiin^iglil 
connection. The door e^in be rotatefJ in a swivel hohler which mir^ 
on the hinges. This permits of tliesc lx?ariug surfaces heiuE easilr 
and accurately irronnd in case of need, Tlie central part of the tltn)r 




rest mica platc?s made vacuum-tight with the frame. This permit 
iniipection of the chianbt3r liy means of tlie eltx-tric lamp at the back 
of the oven beyond the vacunm chandier. The vacntim chamber 
providetl with cast ribs on the hides to accommodate up to 10 tihclvc 
Inside dimensionB of the vacuunj chamber, 8x?>xlH inchest. Tmjt^^'T"^ 
ture range, up to 180"^ ( (»r higher is desired. 

Vacuum Dryeb with Cokdkxbee, 
The apparatus isbown in Fig. 373 has a drying eylinder A 
inches high and IS inches long* with aVHmt 2 square feet of pan surf 



RUBBER LABORATORY EQUIPMENT 



301 



The cyliiidcr has a steam inlet B, outlet C, vapor pipe D, vacmiin 
r^ulator E, thermometer F, vacuum gage G and vent pipe //. The 
vapor pipe passes through a surface condenser /, which has a water 
inlet K and an overflow L. The condensation is collected in the tank 




Fig 373. — Vacuum Dryer with Condenser. 



M, The vacuum is created bv a pump N connected with the apparatus 
through a suction pipe O, The pump may be power driven or operated 
by the hand wheel F, 

Vacuum Shelf Dryek. 
Referring to Fig. 374, the column .1 covers the condenser, while 
base B contains a compartment for the condensed vapors. The vacuum 
chamber D is jacketed for steam, hot water or gas. The drying com- 
partment E is largo enough to take a pan or tray 18 inches square. 
The door F is locked by levers G engaging lugs // on the ends of the 
door. The progress of the drjang is observed through glass windows 
K in the door. The apparatus is frequently employed to determine 
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the size of dryer to use for a given piece of work, the depth and amount 
to load the pans per square foot, etc. The results obtained with thi? 
apparatus per square foot of pan surface can be duplicated in auv 




Fk;. 374. — X'acuum Shelf Dryer. 



larger shelf drver ojH'ratiiig- up(»ii the same principle and under the 
same conditions. 

The SAR(n:NT Elkc tkmc Ovkx. 
The oven illustrated in Fig. 3Tr> is heate<l and automatically coii- 
tr()lle<l hy electricity. It may be set for any temperature between GO^ 
(\ and IT)!)^ (\ Tlie oven consists of an asl)C8tos lined l)ox l)ounil 
with nietnl. 12x10x10 inches in size. The two n{)pcr shelves are for 
constant temj)eratnr(» work and the bottcni one for inorganic work 
at high temperatures. The heating units are in the lower part of the 
box, which has a mica-covered window for observing the glowing wires. 
The temperature is raised or lowered by the insulated milleil head «t 
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the left of the window. A similar head on the left of the oven operates 
a device which maintains the heat controlling device in the position 
in which it is set. The openings at the top are for a thernionietor 
and ventilation. The oven operates on either direct or alternating 
current and a 6-foot cord socket plug and a thermometer are furnishe<l 
with the oven. 




Fu;. 375. — The Sargknt Electku: Oven. 



TiiK ( 'KXTKiKrcJAL Ski»ai;atok. 

In separating the insohihle constituent of the ruhher and in elim- 
inating impurities such as small particles of hark, sand, etc., a cen- 
trifugal separator is used. 

A solution of the desired strength is nnide up with a solvent for 
the rubber and placed in a test tube fitted into containers. After spin- 
ning, all insoluble matter will have settled to the bottom of the tube. 
Larger quantities may also be treated in the larger holders. 

lNTf:UXATI()N AI. ElECTIIIC ( 'eNTKIFUGK. 

The well known electric centrifuge, illustrated in Fig. 37(5, is in 
use in many rubber laboratories. As indicatt^l in the cut, ccmtainers 
of several sizes and shapes may be use<l. The 8-place combination 
head or carrier shown has places for 2 Hat-lK)ttom trunnion cups, in 
which can be placed bottles of 2r)()cc. capacity, and places for 6 other 
tubes of varying lengths and diameters from locc. to lOOcc. capacity 
each. Squibbs separatory funnels of 150cc. capacity may be used in 
the two larger places. 

This machine stands alx)Ut 28 inches hi«rh and is al)Out 24 inches 
in diameter. The electric motor is built into the base and is specially 
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designed both mechanically and electrically for efficient sen^ice. A 
brake is provided to save time in routine work, and a device connected 
with the brake allows the machine to slow down very gradually at 
the end so as to avoid stirring up fine and light precipitates. A rheo- 
stat is furnished by which the speed may be controlled within wide 
limits. 

With many of the rubber compounds the density of the precipitate 
is little different from that of the liquid. A high centrifugal force 




Fig. 376. — International Electric Centrifuge. 



is therefore re(iuired for efficient precipitation, and this is provided by 
the high speed and large diameter of this centrifuge. 

A very considerable variety of other e<iuipment than that above 
described can be furnished with this centrifuge. 

When the sample is dry it is weighed. The weighing of both 
wet and dry samples is done on an apothecary's scale having metric 
weights. 
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The wasliitig and drvirig nut ujiIv (ieterjnines the loss or shriuJciige 
ij mui^^es tilt* sEimple tliat it it* nearly urnfunii» and laboratory 
►les can l*e taken fnmi iu Crude rubber rannot be groimd or 
kxl t?iisily, so that Lnutiiig with isfis^jr^s is the best wav to obtain 
^iei*jee. Having determined the faetorj" loss by an imitation of 
TV metliCHk. tlie rhemieal amdysin propter ia bf?gnn* The weighing 
Bv r» ufiinis, inni*t be done cin a ehemieal hahnice* 

Scales and Balances, 
The stieeees of chemistry ha^ bt»en dne, nmre than all else^ to 
ise of aecurute weights and ineaj^ure*^ tnu] keeping cai^fuL written 




Fic, 377.— An.\l>tic.\l Balance. 

'Too much detail will distract the attention from the main 
ij but talking notes dnrijig an experiment is a real relief to the 
^ and pays in the Knig run. 

The question (»f weights is of the ntmost import Ance. The use 
quid nieasures lias been very 4i:eiH*nilly abandoned in favor of 
Jiing, as being more accurate* Didances are true, ht>wever, only 
in a eomparatively snnUl range: but by iueans of the wonderful 
of wein^hing apparatus now on the nutrket, it is possible to weigh 
ling, from a jstenniiship to a pencil mark. 
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-Oimt by tens or dozens, thoiig:h larger multiples could be supplied 
Tmler. In using, a dozen of the articles, laid on the long arm, 
t just balance a gross of the articles on the short beam. 

Rubber chemists have always heeu accustomed to test the specific 
:?ity of rubber samples. For this purpose there are special hydro- 
lic scales, for weighing in water. There is a sample baJance of 
8 type, and also a ccmibiuation balance, which can be used for ordi- 
7 weighing as well as weighing in water. This combination is an 
around useful balance, having a capacity of one kilo, and sensitive 
)ne-half centigram. Some of the finer balances, sensitive to one- 
Qtieth milligram, have also an ap])aratus for taking specific gravity. 

For weighing cloth, or sheeted material of uniform thickness, there 
balances provided with a cutter to take out a small unit square, so 

the indicator gives the weight ()f a square yard without the neces- 

of calculation. 




Fig. 379. — Manufactitrers* Estimator. 



There is a type of balance called an estimator, very convenient 
r nibber compounding. This is illustrated in Fig. 370. When a 
lall amount of compound is weighed, the indicator will show, at 
e time, exactly how nuudi of the material will be needed to make a 
tch of rubber for any desired weight or nund)er of similar articles, 
d this with greater accuracy than can usually be done by figuring. 

When balances are occasionally moved, it is best to have them 
ed with screw feet and a spirit level, so that they can be trued up 
any table or counter. The hangings are of aluminum, for light- 
y and the metal parts should be of platinum, brass, or other- 
marle non-<'orrosive. It is l)est to have the whole enclosed in 
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a glass case, to exclude dust, and to keep the metal parts at an even 
temperature. Very fine readings must be done with a magnifying 
glass. 

Usually a set of weights goes with each balance, but these can 
always be found in the general market, too, ranging from a milligram 
(about one twenty-eight-thousandth of an ounce) to 50 pounds. The 
metal of these must be non-corrosive, since corrosion increases their 
weight and destroys their accuracy. 

ExTii ACTION Apparatus. 

Different organic compounds are soluble in different volatile solv- 
ents, and this is taken advantage of in many processes. Where the 
sample is subjected to washing by a volatile solvent which is con- 
tinually re-distilled from the dissolved portion and applied again to 
the substance examined, the process is called Soxhlet extraction. This 
is probably the most important process used in rubber analysis. The 
resins are soluble in alcohol, acetone, methyl and ethyl acetates, which 
are w^ater solul)le solvents. Crude rubber is soluble in benzol, gasoline, 
chloroform, and many other water insoluble solvents. The inorganic 
dirt is insoluble in all these. Thoroughly vulcanized rubber is insolu- 
ble in everything which does not dwompose it. 

Vulcanized rubber is, however, soluble in volatile solvents whicli 
will not dissolve or destroy the inorganic fillers or the fabric. Some 
of these solvents dissolve the vulcanized rubber and the combined 
sulphur. The free sulphur is easily removed with acetone. 

lloreover, tbe pectous rul)ber or the ^^nerve'' can be separated bv 
extracting out the soluble hydrocarlmn with a petroleum fraction at 
reduced temperatures. It will thus 1)0 seen that this extraction with 
volatile solvents is useful for mnuy separations in the rubber analysis. 
In reclaimed rubbers which have been properly vulcanize<l, as much as 
2.") per cent, of the rubber can be extracted with chloroform after the 
acetone extraction. 

SoxiiLET Extraction. 
Soxhlet extraction with both hot and cold solvents is therefore 
the main reliance in rubber analysis. The original Soxhlet appara- 
tus, illustrated in Fig. 380, consists of a set of 6 extractors and water 
bath, heated l>y gas or hot water. The flask at the bottom holds the 
volatile solvent, which is continually distilled by the heat. Above 
this is the extractor tube, with a side tube leading the vapors to the 
top, and a small siphon tul)e for emptying the extractor when it becomes 
flooded. Above the extractor tube is the condenser, consisting of a 
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A tube inside a larger one through which water flows. The 
le is supported on a wad of cotton or in a paper tube with cloth 
over the l)ottom and placed in the extractor tube below the con- 
;r so that the condensed solvent will fall on it. The volatile 
.1 in the flask vaporizes and passes into the extractor tube at the 
ni, thence through the side tube to the top of extractor tube, 
e up into the condenser, where it is condensed and falls down on 
iiniple in the extractor tube. The soluble parts are dissolved and 
?d to the flask at the bottom, where the solvent is again distilled 




Fig. 380. — Sox h let Extractors. 



ejiving the extracted substance in the flask. When the solvent 
ins clear the extraction is complete. With proper regidation of 
eat the operation is constant and automatic. 

The sample is then remove<l from the extrac^tor, dried and weighed, 
loss represents the soluble part. If the flask is disconnected and 
on the bath until dry, and then weighe<l, the increase of weight 
e substance dissolved and should check with the other weighing, 
^urse the sample and flask are both w^eighed before analysis. 
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For rubber work this apparatus is objectionable, for several rea- 
sons. First, rubber stoppers are, of course, inadmissible, so that 
cork must be used, and this is seldom tight and frequeutiv coDtain^ 
substances removed by the solvents. Secondly, the substance is kept 
comparatively cold while being extracted, while hot solvents are neces- 




Fig. 3S1. Fig. 382. 



Extractor with (.;r«.l xd J»»ints. Extractor with Meri vry Seal 

sarv ill iiiaiiv riiMn'r anal\>t's. To avoiil iitt>jn:or>. irroinul joints art* 
snnietiiiies u.-^^e 1. as slu»\vii in Fig. and iiien.-iirv seals are cniplovel. 
as shown in Fiir. 'i>'2. The latter is the Kimrr dask. whieh has a depres- 
sion around the n<vk t«> nveive iiieivurv. 

Dr. Wilev .leveL>ped the extraet«>r shown in Fijr. o>:3. This 
was molitieil hy Fonl as shown in Fiir. •^»>4.^ Here, the idea is to have 
the larire test tiiln? in whieh haiiirs the condenser and extractor tube. 
The Wiley condenser is made i>t metal while the Fonl mvHlitieation 
is of irlass. 



•Sre 'Mournal *>f the American Chemical Society." April. 1912. 
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Fig. 383. Fig. 384. Fig. 385. 



Wiley Extractor. Ford Extractor. Landsiedl Extractor. 

An extractor which has many goixl points is the Laudsiedl, showu 
in Fig. 385. This has only one ground joint. The apparatus is all 
glass and the extraction tul)e extends down into the neck of the flask 
and is kept heated. Several different extraction tubes are furnished — 
A and B, used for solids ; C, used for liquids heavier than the solvent 
(the solvent flowing over), and D for solvents heavier than the liquid 
examined, the solvent percolating dowTi through the liquid and arising 
from the bottom through the siphon. 

TiiK Bailfa'-Walker Apparatus. 
The extractor showai on the right in Fig. 380 is equipped with 
a modified form of metallic condenser having a large condensing sur- 
face, which has proven entirely satisfactory w^hen used with ether, 
even in the warmest climate. It has the following advantages: An 
inexpensive, durable and efficient condenser, which may be adapted 
to practically any form of continuous extraction apparatus; the elimi- 
nation of all rubber, corks, ground glass or mercury seal connections; 
extractions may be safely run over night, since there is practically no 
danger of breakage due to change in water pressure; the flask is 
light enough to be accurately weighed ; and it is easily cleanerl and of 
such form that all of the extract can be transferred. 
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The illustration on the left shows a convenient and compact 
manner of connecting the condensers with water supply and waste 
pipe. The small tube entering the inlet tube of the condenser should 
be of copper preferably, and one-eighth of an inch in outside diameter. 
The iron pipe which receives the outlet tube should be three-quarters 
of an inch in diameter and of such height that the bottom of the cou- 
denser will not touch tlie heating plate when the flask is removed. The 



WATER SUPPLY 




Fig 386— The Bailey-Walker Apparatus. 



apparatus is compact ; seven of them can easily be accommodated on 
an electric hot plate 24x41/0 inches. If this type of plate is used 
it should be fitted with three heats, the high heat so arranged thai 
it will ignite ether. 

Underwriters' Extraction Apparatus. 
Of late there has come into prominence what is known as the 
"Underwriters' Extractor," a slight modification of which is shown 
in Fig. 387. This is the standard adopted by the analysis section of 
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Joint Rubber Insulating Committee.* It is easily seen that this 
a development of the Wiley extractor, in that the condenser is of 
tal projecting into the flask. Only two criticisms need be made of 
s extractor. First, the metal condenser may be acted upon })y 




h 90 4 

/fll dimensions in miliimeters. 



Fig. 387. — Underwriters' Extraction Apparatus. 

le solvents, particularly the chlorinated compounds. Second, there 
apt to be an escape of vapors through the cork or lid. It would 
pear that there would he an advantage in having the lid of the 

•See "Journal of Industrial and Engrineering Chemistry," January, 1914. 
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underwriters' extractor made in hollow stopper form. The condenser 
might also be made of twisted glass tubing without great difficulty. 

In the analysis of crude rubbers an extraction of the dried rubber 
with acetone is of importance, to determine the amount of resin. Next, 
an extraction with a certain petroleum fraction under correct tempera- 
ture conditions gives the amount of pectous rubber or "nen^e." 

Electrically Heated Apparatus. 
Sargent's apparatus, shown in Fig. 388, will accommodate almost 
any style of glass extractors, all necessity for sliding the corks on 




Fig. 388. — The S.xrgent Electrically Heated Apparatus. 

the tubes in order to remove any part of the glassware being obviated. 
The condensing tube itself slides easily through the cooling tank, eii- 
abliug any flask or extractor, or both, to be removed from the cork 
and not the cork from the glass parts as in other forms of support. 
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As there are no valves or washers used, it is impossible for the cooling 
tank to leak where the tubes pass through. The water enters at the 
bottom, passes up through the center column and is carried dowii to 
the bottom of the condenser, the warmer water rising by gravity and 
overflowing. It passes down again through the center column and 
is voided on the opposite side of the base, making only one inlet and 
outlet necessary and doing away with the mass of rubber-jointed indi- 
vidual condensers, with their clamps, heretofore used. 

The center column is elastic and may be adjusted to suit different 
lengths of extractors. The minimum distance obtainable between bot- 
tom of the tank and the hot plate is 15 inches, the maximum 24 inches. 
It is always best to adjust the height of the tank in such a way that 
when everything is in place only one inch of the condensing tube 
appears above the tank. 



The wide application of electrically heated hot plates has dis- 
closed the necessity for temperatures higher than those heretofore 
attained, but with less expenditure of current and quick replacement 
of heating imits for emergency repairs. The Multiple-Unit hot plate 
illustrated in Fig. 380 is of the type in which the units are readily 



renewable by the operator. The base and top are cast iron, and the 
imits, 2 or 4 in each plate, are of moulded ^'Electrobestos," grooved to 
receive the heating elements, which are imbedded in a refractory cement. 
The top plate rests on the units, free from contact with the base, which 
prevents loss of heat by conduction. The units rest on bricks of 
low thermal conductivity, having a conductivity of about one-tenth 
that of ordinary fire bricks. This forces to the top of the plate a 
maximum amount of heat generated and affords a comparatively cool 
atmosphere to the underside of the apparatus. The increased efficiency 
is a net saving in current cost; gives higher temperatures and quicker 



Multiple Unit Electkic Heater. 




Fig. 389. — Multiple Unit Electric Heater. 
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maximum heats. All sizes, whether of the three-heat or single-lieat 
type, give maximimi temperatures of at least 750"^ F. (400° C.) The 
thre«-heat type gives approximately 400° F. (250° C.) on low heat 
and 000° F. (315° C.) on medium heat, when used on 110 or 220 volts. 



DiciKSTiox Flasks and Distilling Apparatus. 
Separate determinations of nitrogen are made by the Kjeldabl 
process, in which the substance is boiled with mercury and acid until 
all is decomposed and the nitrogen converted into ammonia. Then 
the ammonia is distille<l off into standard acid, and the amount neu- 
tralized shows the amount of nitrogen as ammonia.* It is necessarv 
to discriminate between the nitrogen of the rublx»r and that of the 




Fic. 39'0.— The Sp\ Flmeless Dkiestiox Apparatus. 



♦See "India liubbf^r Laboratory Practice, " pafje 9, by "VV. A. Caspari, also 
"Proceedings ot the official Agricultural Chemists." published by the Ag:ricul- 
tural Department, Washington, I). C, wliere the best standard methods are ffiven. 
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irities, as the former is advantageous while the latter seems to 
I: a deleterious effect. The following digestion and distilling appar- 
are used in this work. 

The Spy Fumeless Digestion Apparatlts. 
This apparatus, illustrated in Fig. 390, permits of digestions being 
e in any place having a water supply and drain, without the use 
ume closet. The fumes produced in the Hasks will be sucked 
iigh the bulb tubes or absorbers to the drain as long as water is 
ected with the pump and running at a fairly good pressure. The 
s can be taken out of the ring clamps to gently shake contents 
out dismantling the apparatus. The entire apparatus is porta- 
each part being neatly fitted to the lieavy iron support. 

The Kjeldajil Distillinc; Appakati s. 
A .most convenient form, that can l)e nia<le to hang on the wall 
'ith support to stand on the table, is shown in Fig. It 




Fig. 391. — The Kjeldahl Distillixc; Apparatus. 



irires a polished heavy copper condenser with block tin condensing 
1, support for flasks and a set of E. A. adjustable burners for 
/ith natural illuminating or gasoline gas. 
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ViSCOSI METERS. 

The testing of rubber solutions for viscosity is a physico-chemical 
test but may be made of importance if the imcured or raw rubber is 
dissolved in a standard solvent in a definite way. Fig. 392 shows the 
Saybolt or American standard, and Fig. 393 shows the Engler or 
European standard viscosimeter for petroleum testing. These depend 
on the dripping of a definite quantity of solution through a hole of 
certain size while temperature and other conditions are standardized. 
Fig. 394 shows the Doolittle viscosimeter, which depends on the twist- 
ing and untwisting of a wire and its retardation to show the viscosity. 




Fig. 392. — The Saybolt Viscosimeter. 



Redwood* describes all kinds of visoosimeters at great length, and 
all works on petroleum or oil analysis usually describe several. Tbii= 
Lewkowitsclif describes the Enirler, Saylx)lt, Redwood and other vi<- 

••'Petroleum and its Products," by Sir Boverton Redwood. Second Edition. 
1906: Third Edition. 1D13. 

t "Chemical Analysis ot Oils, Fats and Waxes." by Dr. J. Lewkowltsch, F. 1- 
C. F. C. S.: London. 18!»8; also later editions. 
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dmeters. Testing the viscosity of a rubber solution is about the 
ly way known to determine the relative polymerization of the rub- 
r; and the value of the rubber depends largely on its state of poly- 
?rization. 




Fig. 393 Fig. 394. Fig. 395. 

ngler viscoslmf.ter. doolittle viscosim eter. ostw.\ld viscosimeter. 

TirE OSTWALD ViSCOSIM ETKR. 

Fig. 395 shows the viscosimeter largely used by rubber chemists, 
rticularly in Europe, owing probably to Ostwald's prestige as one 
the greatest authorities on colloids. It consists of a single U-shaped 
ss tube expanded into bulbs at two points and contracted at one 
lit to a capillary tube. In use, the tube is filled through F until 
> lower bulb E is nearly full. Then the apparatus is plunged 
o water of definite temperature, and when it has attained this tem- 
•ature the solution is forced up until it passes through the capillary 
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Tlar -J^Cy f^'irtl taluMCu » oiled fnm its inTcnIor, ib eBpeeutUf 
Mefal 'icChTTiiTg ng^Sdh- ilie q»ea£c parities'of minerals and 
nUcr fiKOijuesu Ii if HhBSOviad in Iig. 397 and consists of an np- 
right Id. I: LeaTT iron UascL vliidi is piwided with leveling 

•emn. Exicciifz^ iLe fuB lengdi of one side of this npri^t is a 
minw nffA tIS^ i> «ct£niTed a £ne decimal seale. Sliding on the 
npri^ i§ A h^livsi^A^ platfcCTi for supporting a glass of 

water. WitLir: iLe nj'iiriii is a li^t adjustable wooden rod carrying 
an arm for b^i iixif end of the weighing spiral of wire whidi 
supports at iu >>w«t end the «c«inected pans. Three spirals of various 
Aeipeem of ten^ivii are pr ovided with the instromoit to regulate its 
sensibilitv to Lejsvv. nitoiiiui^ <»r light materials. The pans are sus- 
pended from the mc^iiTiiii spiral, the lower pan of glass^ hanging freelv 
in a reeeptaf:!*- vtSl ••lesLi oi^tilleil water. If such water is not 
available, df-is:- •r*-! -a^ ^t^r. tL;.: Lns l«eeii previously boiled to expel 
tb« diHHolverl air. will i:.^wer very well. 

To make a s\^:\r.^- jnivity determination, b^in by adjusting 
th« ^laHK of water at 5:ei::!5jT that the lower pan will be inmiersed 

to Nome point aU>ve where it- supf-trtinir wires meet. Allow the pans 
to come t^> rr^t. and note the rea-linsr on the scale of the height of 
MOtllo fixwl [Kiiiit. as the top i»f the white l»ead. The scale is engraved 
t)ll H inirn>r in order that a level reaJiiiff may be taken by sighting 
the point mJwrtffl for readin*r with its reflection. Every reading must 
htf» IMBcIo fnmi one reference priint. Reconl this reading taken with 
^ pans empty. Then place in the upper pan a small piece of the 
fibbw or otlier material to Ix^ tested, of suitable size (and any shape). 
A^ill llHjuHt the level of the glass so that the pans may hang free 
mi with the lower pan immersed as before. When equilibrium is 
^gl^mihtd note the second reading of the same reference point and 
In prociHcly similar way determine the reading of the refer- 
A M^it AfE^i^ vi\t\\ the sample in the lower pan immersed. Care 

k %l tdran to free the sample of all adhering air bubbles which 
i^^lpriae falsify the reading. Xote the third reading and the 
bt W*dy calculation. These readings represent, in terms 
Midia scale, (1) the weight of the pans unloaded; (^) the 
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►erve for measuring in and at the same time for the establishment 
>f a certain level. At the lower end, the vessel has a discharge pipe 
B of metal of a predetermined length, which is finnly set in a glass 
aocket. The closing rod D is ground to close this outlet perfectly and 
Is carried hy guides in the holder F, By means of the ground collar 
O, the glass vessel .4 is attached to the receiving cylinder //. Both 
grindings have connecting openings at / to allow the air to escape, or 
by slightly turning the vessel .1 they may be closed. The receiving 
cylinder // is graduated, and from the 95 cc. to the 105 cc. mark 
is contracted to permit accurate reading. The cylinder is mounted on 
a broad wooden base K, The dimensions are invariable. 

In use, the discharge opening is closed and the glass retort A is 
filled with tlie solution exactly to the 200 cc. mark. For the measur- 
ing temperature. 20° C, is iilways employed. In the older apparatus, 
the coi'k was turned from stop to stop ; in the new apparatus, the clos- 
ing rod D is raised by a quick but steady movement to the stop and 
at the same time the stop-pin of the sto})-watch (seconds watch) is 
pressed open. As soon as the tluid has run as far as the 100 cc. 
mark down into the lower vessel, the closing rod and stop watch are 
simultaneously set and the elapsed seconds noted. As so far no unit has 
been established, it is possible only to give the time required for 100 
cc. of the solution to run out. The second determination of viscosity 
is carried out after 8 or 10 days with the remainder of the solution, 
which must be kept in a dark place. 

Apparatus for Determining Specific Gravity. 

The ratio of bulk to weight is of great practical importance in 
the rubber industry, because it controls the number of pieces or feet 
j>er poimd obtainable from any given stock. This relation of bulk to 
weight is dependent on the specific gravity of the material. Its deter- 
mination presents a constantly recurring problem. 

The method of determining specific gravities of solids depends 
on the fact that any substance immersed in water loses weight equal 
to the weight of the volume of water which it displaces. The means 
of ascertaining specific gravities vary somewhat according as the sub- 
stance under examination is solid, liquid, or a gas. The density of 
any substance bears the same proportion to the density of water as the 
weight of the substance bears to the weight of its bulk of water. Hence 
if the weight of the body, in air, is divided by its loss of weight, 
when weighed in water, this quotient will represent the specific gravity 
of the body. 
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iiieiit is always sunk in the jar of water before each reading is taken. 
Jiriefly described, its use is as follows: * Let Wi be the weight requires! 
to sink the instrument to the mark on the stem, the weight of the 
instrument being w ; to take the specific gravity of any solid substance 
place a portion of it weighing less than Wi, in the upper pan, with 
such additional weight, say w^, as will cause the instrument to sink 
to the zero mark. The weight of the substance, in air, is then Wi — 
Xext transfer the substance to the lower pan, and again adjust with 
weight ^('4 to the zero mark. The loss of w^eight of the substance iu 
water is then ic^ — /r^. Therefore the specific gravity is obtained bv 
this formula: 

Wi W3 

Specific gravit\'= 

ii\ — //;3 

For materials in the form of pow^der the specific gravity bottle 
is used. This is of various forms, but is essentially a small flask pro- 
vided with a reference mark on the neck. A fine chemical balance 
is necessary to make the weights and the procedure is as follows for 
solids heavier than water:* Weigh the flask filled to the mark witii 
water, then place the substance, of known w^eight, in the flask, fill to 
the mark with water, and weigh again. The calculation wUl be: 
(Weight of substance in air) + ( weight 
of flask and water) — (weight of flask 
and water and substance) 

S. G.= 

(weight of substance in air.) 

Specific gravity is not to be taken as a test for quality as applie^l 
to rubber stocks, l)ut simply as a guide to the economy of the stock. 
Another practical application is found in estimating the weight of a 
proposed article of solid stock when its cubical contents is kno\ni. 
The weight for water of the cubical contents is ascertained by multi- 
plying by 252.5, the weight in grains of one cubic inch of water. 
This product multiplied by the specific gravity of any material will 
give the weight of the object in that material. Thus an article of 1<> 
cubic inches volume would weigh, if made of a rubber stock of 1.S5 
specific gravity: 

10X252.5X1. 85=4(171. 25 grains=10 2/3 oz. 

Turning to the consideration of the means of obtaining the gravi- 
ties of liquids such as acids, oils, naphtha, etc., w^e have the various 

♦From Bailey's "Chemists' Pocket Book." 
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rms of hydrometers and balances. There are many specially designed 
drometers adapted to the requirements of certain industries, but in 
inciple they are all alike. 

Oedinaby Hydrometer and Cylinder. 
Fig. 399 shows the ordinary' type of hydrometer, which consists 
: a weighted glass bulb sinking the instrument upright in the liquid, 
he degree or actual specific gravity is read by means of graduations 
1 the stem. The ordinary Beaume hydrometers are those in general 
se. Two instruments are required, one wei<>:hted and graduated for 
quids heavier than water and one for those lighter than water. The 
eaume scale of ^^degrees" is arbitrary and to ascertain the specific 
ravities a table must be consulted. For ordinary trade purposes the 
eaume d^ree is used and is all that is required. 

The Westpiial Balance. 
The balance shown in Fig. 400 is adapted to either light of heavy 
quids and by its aid the gravities are read direct from the weights 




Fig. 400. — The VVestphal Balance. 



sed without calculation. It is also convenient when only small sam- 
les of liquids are available for examination. The balance is so 
eadily adjustable that the glass bob will balance the counterweight 
n the opposite arm when hanging in air. When suspended in any 
iquid a buoying effect, dependent on the gravity of the material, 
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throws the instninieiit out of balance. The eiiuilibrium is re-estaWished 
by a set of rider weights. Heading the position on the beam of tLe 
weights in the order of their size gives the speeitic gravity at onee. 

T II K Y O U N G G It A V I TO M KT E K. 

A direct reading specific gravity balance for solid, pigments or 
other finely divided materials insoluble in water is shown in Fig. 401. 

The l)alance is leveled by a screw in the base, as seen in the 
figure on the left. The sample of rubl)er or other material to l)e 
teste<l is suspended on the neelle point and the weight on the I»eam 
moved in the direction ne<'essarv to bring the index to the point 




Fig. 401. — The Youxc, Gravitometek. 



marked oo on the graduattHl arc. llie glass vessel, filled with water, 
is then place<l on the platform, which is raised until the sample is 
fully immersed. The pointer will then move along the scale and indi- 
cate the specific gravity, as shown in the figure on the right. 

For testing pigments, a receptacle is providefl, which is suspended 
in the place of the hook. The ()])eration is the same as with s<dids, 
except for the use of the* counterweights. 

The Host ArPAifjiTrs. 
Fig. 402 shows an apparatus which consists of a graduated cylin- 
fler A fixed in a wooden \wo \V\\>e\X.e"s» B ^\\\\ C W ^WW^ «.ud a 
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liitiou of chloride of zinc with a specific gravity of 200. The pro- 
cure is very simple and quickly gives the exact statement of the 
)ecific gravity. 

For the denser grades of rubber which are likely to be heavier 
ban 0.45, till the cylinder with zinc chloride solution exactly to the 
Dwest line, 2.0 — if possible without wetting the upper part of the 
ube. This is done with one of the pipettes. Then put the piece of 
Tibl>er in the cylinder, having tirst moistened it, to prevent air bubbles, 
[f the rubber is specifically lighter than 2.0 it will be suspended in 
he upper part of the mixture. ^S'ow add water with the other pipette, 
Ipop by drop, frecjuently stirring the fluids, as long as the piece of rub- 




FiG. 402.— The Rost Apparatus. 

er is in the midst of the mixture. The mixing is best done by slowly 
urning the cylinder after having closed it with a stopper. Heavy 
hocks are to l)e avoided. The nund)pr on the left of the cylinder 
rhieh the liquid has reached, after standing a short time, gives the 
peeifie weight of the rubber. 

For rubber having a weight of 1.0 and 1.5, a (contrary ])<'()cedure 
8 adopted. Fill the graduate<l cylinder with water to the line 1.0 
in the right side, then add zinc chloride solution as described above, 
mtil the piece of rubber is swimming in the mixture. The nund)er on 
he right side of the scale gives the specific weight of the rubber. 

Specific Gkavity and Compoi nd Cost Calcui.atok. 
Young's device, illustrated in Fig. 403, is used for calculating 
rraWties from the forniulic of compounds. It will be seen that the 
mportant compounding ingredients have been plotted on the slidablo 
ihart, on lines which correspond to the reciprocals of their gravities. 



388 



RUBBER MACHINERY 



The operation for deteiniiniiig the specific gravity of a conipo 
frtnn its fornnila is as follows: The slide B is moved vertically u 
the index .4 is at the percentage of the first ingredient. Then 
cross slide is moveil tmtil the index C is at that ingredient's line, *' 
the runner is moveil to the left on the cross slide until it come? 




Fk;. 403— Si'KciFu- CiRAvriY and Compounii Co^t Calculator. 



the left j^t<4). The slide B is then niovc<l so that tha index .1 rcgisti 
at the ]>ereenta.i>e of th(» next in*:redient, and the cross slide carry! 
t]u» vwwwvv is niovetl to the ri.irlit initil the runner index is on tl 
ingredient's line. Tliis <»periiti(»n is repeate<l until all of the ingre 
ents Inive l»e<Mi intmdnced. and the livavity is read on the upper sc 
nnder the hair line. 

For an in-redient which has no line on the chart it is pos.-i 
to interpolate hetween the lines as plotted, knowing, of course. 1 
irnivirv of the ingredient. 
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The slide B is reversible, and ou the opposite side are lines 
«rhich may be used in the calculation of compounding cost, or the 
batch weights from the percentages in the compound. 

Samplixg. 

Xearlj all vulcanized rubber can l>e ground on the rubber mill, 
shown in Fig. 369, to any required degree of fineness, and where 
these machines are available they are the most satisfactory means of 




— \ 



Fig. 404. — Grinding Mill. 



etting a sample of most goods. The Joint Rubber Insulating Com- 
littee* prescribes the mill shown in Fig. 404. In this the grinding 
lates are adjusted so that not more than 20 per cent, of the rubber 
dll pass through a 40-mesh sieve. The material is then sifted through 
20-me8h sieve and is ready for use. For the analysis of the inor- 
anic fillers the usual laboratory apparatus is used. 

Physical Testing of Rubber. 
The value of rubber goods usually depends on the peculiar elasticity 
ad resilience of rubber itself, together with its electrical resistance in 
)me cases. Its resistance to water and the elements generally is also 
nportant, as is its resistance to chemicals. Therefore the physical 
«ting of manufactured rubber articles is of greatest importance. 



•"Journal of Industrial and EnRineerlng Chemistry," January, 1914. 



390 



RUBBER MACHINERY 



The tensile strength of most rubber goods can be determined on 
any of the usual tension machines, provided they are adapte^l to t<iko 
care of the great stretch. 

Test Pieces. 

The European testing machines as a rule call for rings, while the 
American specify strips. Mills, who has done reseiircli work for the 
largest American rubber plants, thus discusses the two forms and 
describes his strip cutting apparatus. 

^'^Although the ring form of test j)iece is popular, many prefer 
the straight test piece, as it does not involve certain errors to which 
the ring is subject. 

"Fig. 405 shows a hand operated press for cutting standard 
test rings, and Fig. 400 shows a device for cutting test strips. 




Fig. 405. — Puni ii Press for Standard Rings. 

''All those who linvc tried punching test pieces will appreciate 
the difficulty ii; preparing unitorni pieties of a regular cross se<'tion 
that can be easily iiieasiire<l. The softer the stock the more it \\qW 
under the knife or puncdi, ami the more likely will the section depart 
from tlu* (lesin^l shape. 

Strips may Ik molded into the desire<l form, but it is difficult to 
(d)taiii unifonnity tlirouiiliout th(* narrow portion. It is essential that 
the stvtion should be uniform and easily measured, also that tlic 
edges should be (dean, as a tear will rea<lily follow a slight cluvk. 
It has heen found nnndi more satisfactory to punch away the side? 
of i\ flat strip, leaving the test portion between two stout ends. 



♦H. p. MlUs, ".Touinal <:f Industrial and Rnplneeringf Chemistry," June, 1912. 
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Fio. 407. — Punch Press for Straight Strips. 
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^*The strip is molded in bolted molds. Referring to Fig. 407, a 
sharp, thin, curved knife is set firmly in the vertical slida A stop 
prevents it from touching the cast iron bed plate. A ^nest' into which 
the strip fits snugly prevents the rubber from spreading while being 
cut. The nest is secured to the bed plate by thumb screws, and it 
can be adjusted to the thickness of the strip. 



few thieknes.scs of manilhi paper are placed under the strip 
in the *nest' and one side is punched out. The knife is so shaped that 
a little of the rubl)er at each end is left uncut; thus, when the strip 
is lifted out, the punched i)ieces still adhere to it. Without removing 
this piece the strip is replaced in the nest, this time with the cut 
ed^e forward. Care is taken to have the same surface up in both cases, 
as the parallelism of tlie width of the test pieces is thereby assured. 
The second side is punched out, the strip taken out of the nest and 
the punched pieces torn or cut free. Two marks at a unit distance 
are then placed on the strip, which after measuring is ready for 
testing."' 




Fig. 408. — Straight Strip Cutter. 
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Grinder for Tkst Pieces. 
The machine shown in Fig. 400 is for the purpose of preparing 
samples of uniform cross section to be used for tests for tensile strength. 
It was designed primarily for grinding off the rubber in preparing 
samples for testing the breaking strength of rubber hose lining. 




Fig. 409. — Grinder for Test Pieces. 



The rubber-baekc<l interior lining is strippe<l from the fabric of a 
section of hose several inches in length. This strip of rubber is cut 
to a uniform width of one inch throughout a distance of 3 or 4 inches 
along the middle of it-s length. The strip is then strapped closely to 
the platen of the grinder, being held firmly in position by the eccen- 
tric rolls 8ho^^^l in the cut. The strip is placed with the smooth side 
to the platen, leaving uppermost the rough side composed of the rubber 
backing, 'which is then gi'ound off from the liniui*. This machine 
requires less than ^/^ horse power for its operation and is driven by a 
belt or motor drive. 
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Test Piece Gkips. 

In testing rubher, one of the greatest difficulties has lK*eii 
grip the test piec*e in such a way as to prevent slipping without at 
the same time injuring the rubber. Even a verv small scratch on the 
surfa(»e of a test piece is oft^n sufficient to cause failure at that point. 

In order to prevent slipping of the test ])iece as its section is 
gradually reduced under increasing tension it has been fouml advisaMc 
to }>n)vide means for automatically tightening the grip. This is con- 
veniently accomplished by using a cylindrical roller mounttnl ccmi- 
trically as illustratCKl on the left in Fig. 410. When the rubber varies 




Fui. 410. — Tkst Piece Grips. 



in thickness, as is often the case, it is an advantage to use a nninl>cr 
of thill cylindrical <liscs as illustrated on the right. These act iinle- 
])eiid(Mitly. })roduciiig a uniform pressure over the grii>ping snrfan' 
ainl ])reventiiig any uneven slipping. 

Tksti.\(; Ok vices. 
J'lii: SciioiM'EK'-I )ai.i:\ Macuixk. 
riie tester shown in Fig. -Ill is worked l)v hy<lranlic power, its 
oj.eration, hiietly .-tated. being as follows: The rubi^er test rinir i-s 
])lace(l o\('r the s]m ols and the lower sjjooI is geare<1 to the rack in such 
a way that it is caused to revolve during a test. This motion is trans- 
mitted to the to]) s])ool by the j'ubber test ring, the objcn^t of rotatiui: 
the spools being to e(inalize the tension at all parts of the s]Kvinieii. 
As the tension is increased tln^ wcMglited lever, to the short arm of 
which the top spc^^l is attaclietl. is i:ra;liially dcHected. When the test 
ring is broken the lev(M^ is In^ld at the point of maximum load l)y 
means of a set of pawls, the breaking load being read from tlic 
cnrved scale and the elongation being indicated l)y the vertical scale 
just opposite the test ring. 
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Fig. 411. — The Schoppek-Dalkn M.xchixk. 



The Olse^' ArTooRAPiiic ir.vciiixE. 
The machine in Fig. 412 uses a test strip, Vs-ii^^'h thick. 1 inch 
wide and 6 inches long, re<luced in tlie middle to a width of l^-inch 
for a straight length of 2 inches, on which length the stretch is taken. 
Three independent tests with autographic records can he made — ten- 
sile test to rupture of the nihher, repeated load test to rupture of the 
rubber and time elongation test under dead load. 
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A wriirhiiiir svstcni wliicli consists of a pen<luluiii baliiiioe in 
wliii'li till* ju^inluliiin lias a wei^liiu^ motion of 9(K — 45^ either ?i'le 
of mitral jM»sitit>n, ol)taine<l hy use of the weight at the left einl ••f 
th(» iiKU'liine. which overcomes the gi'avitv of the pen<hiliini. TIh^ 
straiiiiui; iiuM'hanisiii <'onsists of a screw, which operates the straiiiiii:: 
hcail (lriv(»n l»y a four to one variable spee<] motor, so spee<ls of fpiiii 




4IJ. Tin t )I.>K\ AlTiMlK MMMi- Ma« MINK. 



i*» t(» -1 inclics per minute ari^ rca»lily obtaintHl. A reiieatinl l(»a«l of 
varvinu amount nniy also l»c applied bv operating the hand h^vcr to tlio 
ri::lit of tlie machine. This ^ivcs a rindprocating motion t(» tlie straiii- 
iuix licad. A <]ni<*k rcli»asc and luuul return of the straining head is 
provided, and wlien d(»ad load tests are nnide tlie head is released 
from the screw and the UkuI apjdied at the extreme right end nf 
nun-bine. Tlie rui»ber is gripped i»etw(»en two wedge ndlers in each 
head wbicli an» oj)erated simullaniM»nsly by hand levers. 

Tin* autographic recoids are autoiimtically taken and reduced so 
that f<»ur magnitude- of records may l>e taken. dei>ending upon tlic 
str<»tc]iing ^juality of the rubber. One curve re<luces the stretch on 
the tliagram ."» times: «»ne, H> times: ou<\ '20 tinu»s, and one, 4<» tinn\s — 
so that all tests are re<luced to a standard size diagram shei^t. 
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The autographic time test is made by connecting the rotating 
Ltographic drum to the clock at the left, and thus a record is obtained 
owing the relation between time and stretch under any desired 
ad load. 

The stretch is measured from special spring clamps fitted to the 
ibber, and an exact record is obtained by the autographic fingers 
king the measurement of elongation from these spring clamps. 




Fig. 413. — The Olsen Standard Machine. 
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Thk Olskx Standaiu) Machine. 
A comparatively new machine for testing the standard form of 
tensile test specimens is illustrate^l in Fig. 413. It is of the penduhim 
tvpe, arranged so the scale will weigh in three magnitudes, either to a 
maxinnun of r)0 pounds, 100 pounds or 200 pounds, depending on the 
grade of material to be teste^l. The machine is driven by a direct 
connected mr)t()r and is made with or without attachments for measur- 
ing cloni»ation. 

Thk Schwartz Hysterksis Machine. 
This machine, shown in Fig. 414, extends the test piec*e by a 
load which is increased at a given rate until either a given load or a 




Fig. 414. — The Schwaktz Hysteresis Machine. 



RUBBER LABORATORY EQUIPMENT 



399 



given extension is attainetl. Wheii this point is reached the load is 
diminishetl at the given rate and the rubber is allowc<l to retract. The 
relation between load and eloii<»;ation is recorded by a pen, which 
draws two lines, one during extension and the other during retraction. 
What is known as the hysteresis loop made by this machine, is show^i in 
Fig. 4ir>. This is drawn upon a sheet of paper attachetl to the mov- 



ing table. The line O B is made during extension and is the result 
of the stretch of the rubber and of a calibrated spring. B I) is the 
retraction curve. The distance D represents the sulhpcjrmanent set. 
The outlines of the curves indicate the physical properties of the rubber 
sample and thus determine its qualities and insulating values. 



An instrument suitable for measuring the hardness of soft rubber 
is unsuited for hard rubber; also, one that will determine elasticity of 
?oft rubber is unsuited for hard rubber. To successfully measure the 
properties named, the Elastonieter for elasticity, and the Durometer 
for hardness, shown in Fig. 416, have been devised. 

The Durometer when applied to soft rubl)er indicates its resistance 
to the penetrating force of a blunt pin. This pin projwts from the 
instrument three thirty-seconds of an inch and ii^ hel 1 bv a carefully 
calibrated spring. On the harder grades it is pushed in iiio.^t of its 
length against the tension of the spring. The extent of the compres- 
sion, and, conversely, the deformation of the rubber, are indicated on 



D 




Fid. 415. — Hv.sTERE.sis Loop. 



The Siioke Elastometer and Dukometer. 
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the dial, expressing imits of bnrdness. The size and position of th;; 
units, siuoe the value 5U is the average hardness for soft mihber. hn\ 
been carefully chosen and obviously will remain coiiataiit. 

In teetiiig the elagtieitv of rubber with an instrument thot 
be appliefl to the gurfnee without dimmge, the stretch test is mm 
closely imitated hy one iuvidviug a tearing or cutting stress, Rubbe 
havuig 100 per eetit. elasticity will resist the penetration of a knif 
or a sharp point for a given depth without cutting in the slighter 
degree- Should, however, the chistirity l>e somewhat ijiii)erfe(*t, th 
cutting will take pliieu to the extent that the elasticity h detiinent. miti 




FiG. 416. — The Shoke Elasti>metek ANf> DuBuMerEK, 



at last the elasticity ie so low at a given hardness that cutting will 
occur almojit the entire dii^tanee penetrated, Tlie Fdastjometer hm 
been devised by applying this principle. The action is as follow-^ i 
A medium sharp pin, thi'ee thirty-seconds of an inch long, is locked 
and caused to ])enetrate its entire length into the rubber. After a few 
seconds the ynn is unlocked and is pu^ihed back by the rub!>er, accord- 
ing to its power to recover \U <unginai fvrm or its elaaticity. The pin 
actuates a very delicately balanced indicating neetile. reading in f>er- 
centages of elasticity. If it is pushcii back only half way, 50 per ceDt* 
is shown; if all the way, as when the rubber sutTers no injury at all 
100 per cent, elasticity is show^ii. 

The P1.ASTOMETER. 
The Plastometer. shown in Fig. 417, is an instrument by whi 
the qimUty plasticity may \\^. indieal^d. tta method is direct readin 
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Fig- 417.— The pLAStoMEtEa, 



t injury to the material testecl, i,e,» unlike a ^•tcnsiie-test" in 
the nmtorial is tostoil t«i its destruction. It lias a conibuiation 
s whereby a wciglit maj be suppfirtod wholly upon a sphere, 
tly hard to sustain such load without appre<!iable deformation, 
ns whereby the ninouut ni penetration or indentation is deter- 
at the expiration of one ininnte* 
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Most grades of crude rubber may be tested by the Plastometer 
in which the sphere is a hardened steel ball, ^-inch in diameter, upon 
which is placed a weight of one kilogram, the penetration or inden- 
tation of such ball being indicated by the micrometer dial gage, indi- 
cated to one one-hundredth millimeter. Softer materials require a 
larger ball, or less weight, or both. Harder materials require a smaller 
ball, or more weight, or both. 

The Shore Scleroscope. 
The Shore Scleroscope, Fig. 418, records the hardness or resistance 
to penetration, as sho\^ni by the height to which a small plunger hain- 




Fic. 418. — The Shore Scleroscope. 



nier will rebound. The lianimor is equipped with a point so shaped that 
there is always a recoil. A scale repsters the extent of the rebounJ 
and thus definitely shows the relative hardness of the material tested. 

E r. ASTO-T) TKOM ETER. 

Breuil's apparatus measures the elasticity and hardness of rub- 
ber. Fig. 419 is a sectional view of the device arranged for taking 
measurements of hardness. A brass tube D is screwed into the upper 
phte. In this is placed a heUcal ?>\»y\\\^ which bears at one end on 
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the base B of the shank A and at the other end on a head piece C 
which is screwed on the tube D, The shank A is graduated at its 
upper end, and this graduation serves to measure the distance by 
which the head piece C is displaced with reference to the tube D 
when one is screwed over the other. In this way the amount of pres- 
sure on the spring is measured at E, consequently, if the spring 
has been gaged the pressure which it will support is known. The 




Fig. 419. — El asto-Duro meter. 



lower end B of the shank A carries a point F which, under the pres- 
sure of the spring penetrates into the material to be tested. This base 
has a vernier index G which shows the amount of the penetration in 
tenths of a millimeter. There are, it will be seen, two characteris- 
tics of the test, the pressure and the depth to which the point is forced. 

The p. B. Dynamometer. 
Fig. 420 shows the P. B. Dynamometer, which consists of a solid 
cast iron table supporting the two principal parts, the apparatus pro- 
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(lucing the stresses and the appliance for measuring them. On the t^ible 
is a horizontal spring balance which carries one of the jaws to hold 
the test piece. Means are provided to recalibrate the spring, and the 
pointer remains at the maximum indication on the breakage of a 
specimen, thus recording the breaking load. 

The load is applied either with a hand wheel and bevel gears 
for quick motion or through worm gears for heavy loads at low speed. 
Pulsating stresses of any desired amplitude can be applied bv an 




Fui. 420.— P. B. DVXAMOMKTER. 



eccentric o:ear at adjustable spe<^ds. Samples can be tested in a bath, 
by means of which the temperature can be varied. The apparatus 
also provides for compression, ])lasticity, repeated bondings, wear and 
friction tests, so that it is capable of being applied to a large number of 
])ur])(>ses. 

One of the important features of the '*P. B." system is the 
possibility of determinino; by its aid both the wear and tear and the 
co-efficient of friction of rubber, fabric, etc. 

The Falkenau-Stnci.aiu Machine. 
A machine for ap]>lyinij: tensile tests to rubl)er is shown in Fis:. 
421. It consists of a movable IknI ])late upon which is a spring balance 
and a grip for the test pi(»ce. and between them a removable wediro 
which follows u]) the pull on the balance and holds it at the maximum 
strain when the break occurs. The strain is applied through a s(Tew 
by means of power or the hand wheel at the end of the machine. 
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There is also a hand wheel at the side which operates a rack 
and pinion for moving the carriage rapidly to its original position 
after a test has been made. Opposite the movable grip is a fixed 
one, which, however, can be made movable bv removing a stud. In 




Fig. 421. — Thk J^'alkkxai'-Sinc i.aik Mai hine. 



this way tests for stretch and set may bo made by attaching dead 
weights to the hook by means of a cord passed over the sheave. The 
machine is also provided with a gradnateil scale and pointers with 
which the original reference marks on the test piece may be followed 
as the specimen is stretched, and thus the elongation be determined. 

The Clayton Machine. 
The Clayton dynamometer gives the resistance, the elongation at 
the point of rupture, the elongation under a given burden and the 
hysteresis curve. 

The principal difference in c(mtrast with the Schopper and the 
P. B. machines consists in the fact that Clayton's has neither spring 
nor weighted lever. 

A stream of water reaches a balanced receptacle at the rate of 
one kilo (2.2 pounds) a minute. The weight of the water, reaching 
the point gradually, exercises traction upon the sample being tested. 
At the moment of rupture the stream of water is automatically stopped 
and the breaking load is found by weighing the amount of water in 
the receptacle. The stream can, moreover, be stopped at any time, in 
order to read off the extension under a given load. The quantity of 
water in the receptacle can also be gradually diminished. As may 
be understood, this dynamometer is remarkably easy to handle, while 
it is capable of giving results equally accurate and varied. 



406 



RUBBER MACHINERY 



Ciieneveau-Heim Recoriunq Dynamometer. 
This machine, shown in Fig. 422, resembles the Schopper machine 
but has a recording device P attached to the weight arm 0. By means 
of a gear the cylinder revolves as the weight is raised. A rack and 
pinion revolves a smaller pinion connected with the chain beside the 
cylinder. This chain carries a pencil which registers a line on the 




Fig. 422. — Cheneveau-Heim Reiording Dynamometer. 



cylinder. The liei<iht of tlie lino roprosents the stretch, and the di?- 
tanrc of revolution shows the \vei<rht or pull. 

Pl.V.N nv A RlOCOKMUNc; Dkvk'k. 

An nnonynions juitlior suirii'c^sts tho apparatus shown in Fig. 423. 

Hero it will Ix* stvn that the pendulum P swinsrs on the center 0, 
around which a conl extends to the .sample .1 held hotwwn the nipper?. 
Atta(*he<l to the nippers or holders are two pulleys aroun<l which a wnl 
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is stretched attached to base at one end at F, passing over pulleys at top 
and around wheel on end of registering cylinder and finally ending 
in weight G, Now as the specimen stretches in the jaws it is evident 
that the weight G must rise to twice the extent of the stretching of 
the sample. The movement of the sample -1, caused by the swing of 
the pendulum or weight P, will not have any effect on the length ot' 
this cord which revolves the cylinder. Xor does the weight of G 
or friction of pulleys have any influence, as this pull is transferred 
to the weight G through the grips on the sample A. 

The recording pen is moved by the bar D, connected with the 
plate (7, which follows out the cxtendeil end of pendulum at B, thus 



following the movements of the weight and recording it. The weight 
E pulls the pencil out through a rack and pinion on the bar D and 
the weight pulley. 

The Hartford Kubber Testing Dynamometer. 
This machine. Fig. 424, originated at the Bureau of Standards, 
at Washington. It is specifically for rubl)er testing and has a capacity 
of 125 pounds. The dial is graduated in quarter pounds and the dial 
hand remains at the graduation showing the maximum strain at which 
a test piece breaks. A 36-inch scale attached to the side of the column 
enables the elongation of the test pieces to be observed. The recoil 




X:... 




Fig. 423. — Side View of a Recording Device. 
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of the springs is prevented by a cramp plate, which retains them at 
the roistered tension until returned by the operator. The retiimiii;' 
device consists of two hooks, attached to the lower grip, which engage 
with pins in the upper grip when it is desired to return the dynamo- 
meter to zero. A hand wheel is attached to the worm wheel shaft for 
this purpose. 

The upper grip swivels to compensate for any irn?gularities in 
the gripping. In the steel upright is a sliding rack to the upper end of 
which is attached the lower grip. Xear the lower end of the rack 
and just above the base is the rack mechanism, driven by a motor 
attached to the base through cone pulleys having four steps, which 




Fig. 424— The Hartford Rurrer Fig. 425.— The Scott Testing Machine. 

Testing Dynamometer. 
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drive the rack and the lower grip at approximately 10, 20, 30 or 40 
inches per minute. The range of movement of the rack is 36 inches. 

An automatic knock-off guards the dynamometer from injury, 
such as might be caused by a test piece not breaking under the rated 
capacity of the instrument or while returning the lower grip to its 
normal starting position. 

The instrument is equipped with a 110 volt motor, either direct or 
60 cycle alternating current. Electric connection is made to the 
motor by an extension plug from a standard lamp socket. The motor 
is controlled by a switch on side of base. 

The instnmient is lOo^/o inches high and requires 20x14 inches 
floor space. 

The Scott Tksting Maciiixe. 
This machine, illustrat<xl in Fig. 425, is built according to United 
States standards, on the dead weight principle. It is attache<l to the 
wall to avoid floor vibration and is driven by a 1/6 horse power motor. 

The head of the machine has a dial with two rows of figures. 
The outer graduations range from to 250 pounds, by pounds, and 
the inner from to 50, by fifths of pounds. One hand indicates on 
both circles the amount of stress re(|uired to break the sample. On 
the swinging lever are two weights, the upper being fixed and the 
lower removable. Delicate tests are made by removing the lower 
Weight and reading the inside row of graduations on the dial. 

The test is started by means of the lever at the left, which causes 
the stretching screw to move downward at a definite speed without 
revolving. At the end of the stroke the tester automatically reverses 
and returns at high speed to its normal position, where it comes to 
rest ready to receive another sample. The pointer on the dial records 
the amount of the break and remains at that point until reset. If 
desired, the locking pawls may be held out of engagement with the 
"toothed racks and an oscillating movement obtained for friction tests. 

To indicate the stretch a brass scale, graduated from to 48 
inches, is attached to the frame at the left. The scale is adjusted 
up to bring the mark to any desired point. Upon the scale are placed 
two sliding pointers, which are easily moved by hand to follow marks 
upon the sample. To the lower pointer is attached a spc*cial flexible 
tape in a round metal case which automatically winds and unwinds 
as the distance between the pointers varies. This tape gives the net 
stretch between any ts\'o marks on the sample. Xear the tape at the 
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left is an automatic registering or charting device designed to hold 
a standard size letterhead on a flat platen by means of two rubber 
covered rolls. The break and stretch is recorded in ink on this sheet 
which is then placed in a typewriter to receive further data for reconl 
Several tests may be recorded on the same sheet to demonstrate varia- 
tion in different samples. The movements of this recording mechanism 
are automatically begun when the starting lever of the machine is 
operated and automatically stopped when the machine is reversed. 




V\i\. 426. — The Riehle Ari h Power Machine. 
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Textile Testing Machines. 
The textile fabrics embodied in rubber goods are designed to 
give the finished product the element of strength. Hose and belting 
are notable examples of rubber goods designed to withstand heavy 
strains in sen'ice. The element of strength is also important in such 
lines as footwear and clothing, carriage cloths, tires, and many other 
lines. As fabrics vary greatly in stretch and tensile strength test- 
ing machines are a necessity. Such tests are made on a number of 
well known machines. Test pieces previously stored so that the mois- 
ture is constant are cut with their length parallel to both warp and 
weft. These pieces are about 7 inches long and 2 inches wide. Several 
pieces are tested in each direction and about one-half of the break- 
ing load figured as the tensile value. 

RiEHLE Arch Power Machine. 
In Fig. 426 is shown the Richie "Arch Power" testing machine. 
It has a capacity of 600 pounds pull and may be operated by either 
hand or belt power. The power mechanism consists of a worm and 
gear driven by pulleys through straight and crossed belts. A lever dis- 
engages the worm and the machine can then be operated by the hand 
wheel. The strain is measured by a standard spring balance and the 
recoil is taken up by a pair of wedges which follow the downward 
pull and prevent shock to any extent. An idle index indicates the 
maximum load or breaking strain of the specimen. 

Faxkenau-Sinclaib Fabric Testing Machine. 
The vertical form of machine as built by the Falkenau-Sinclair 
Co. (Fig. 427) is arranged for hand power operation only. The strain 
is applied to the cloth by means of worm gearing and is indicated by 
a maximum hand on the dial of a spring balance, and the recoil of 
the balance is obviated by a following up wedge, as in the "Arch power" 
machine. The hand lever shown immediately under the dials in both 
forms of machine is for controlling the release of the spring of the 
balance when the wedge system in the rear is disengaged. For rapid 
work the worm can t)e thrown out of gear and the screw run up or 
down rapidly by the hand wheel. The machine is built in two sizes 
for 200 or 600 pounds capacity. 

Olsen's Fabric Testing Machine. 
The machine, illustrated in Fig. 428, is designed to cover the 
requirements for an automatic textile tester where accuracy, ease of 
operation and rapidity are important factors. 
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The cloth is held in the heads by quick acting grips which will 
accommodate test pieces up to 3 inches wide. The machine weighs 
automatically, and the pointer remains stationary at the point on the 
scale at which the test piece breaks. The motor driven worm wheel at 
the end of the machine is for applying the load. It can also be applie<l 
by the hand wheel. The rack is for holding the pendulum at the 
point of rupture until returned to the starting position by the hanJ 
crank. 

Two machines are emlx)die<l in the one, in that the capacity may 
be readily changed from 300 pounds (1 pound increments) to 600 




Fu;. 427. — Falkknai-Sinclair I'aiikic Tkstinc; Machine. 



RUBBER LABORATORY EQUIPMENT 



413 




Fig. 428. — The Olskn Fabric Testing Machine. 



mds (2 pounds increments) bv clmngino; the weight of the pendu- 
1, and on the large sized machine from 400 pounds to 1200 pounds 
acity. 



I 



INDEX 



Accumulator, hydraulic, 176 

hatching ingredient, 48 
Brusher. vertical cloth. 90 
Bed plate, continuous mill, 83 
Balance-Analytic, 365 

Calender, 93 
Chaffee, 94 
doubling, 216 

doubler, Birmingham vertical, 218 

vertical. 216, 218 
even motion, 101 
engraving. 100 
feed, Ackerman, 103 

Hadfield, 105 
friction, 101 

gage. Claremont stock, 106 
horizontal doubler, 217 
leather coating, 102 
hft, hydraulic. 104 
Matthews, 101 
speeds, American, 100 

European, 100 
Steinharter, 101 
two roll vertical, 95 ' 
three roll triangular, 98 

vertical. 96 
two speed, 97 
Calender room. Bitterlich, 136 

model plan. 134 
Cement, churn, Bridge, 245 
chum, Troester, 244 
churns, twin. Ross, 243 
measuring, Bowser, 251 
mixer, can, 242 

Berstorff, 241 

Bertram, 240 

Drew. 246 

Universal, 240 
mill. Bridge. 239 
muddler, 238 
solution, 238 
stora^^e, Bowser, 251 
strainer, 246 

Bridge. 247 

hydraulic, 247 

screw, 247 
tube filling. Brett, 248 



Centrifuge, electric, 363 
Clutch, friction. H and B, 113 

friction, Vaughn, 114 

magnetic, 115 

Cutler-Hammer, 116, 118 
Cold curing, fabric, Bridge, 225 
Condensers, 44 

injector, 45 

surface, 45 

vacuum dryer with, 360 
Conveyor, stock, 306 

Clark, 307 

Mitchell. 306 
Cover, mixer, transparent, 69 
Cracker, 71 

double geared, 72 

two roll, 71 

washer, 13 
Crusher, rubber extraction, 258 

extractor and. Bridge, 264 
Guiguet, 265 

shrub. Bridge, 258 
De La Corte, 258 
Cutter, Circular Knife, crude rubber, 11 

scrap, Gubbins, 285 
rotary. 2ilS 

shear. Alligator, 285 

shrub. Abbe rotary. 255 

stock. Excelsior, 192 
Holmes, 192 



I>ecorticator, Landolphia^ Palmer, 265 
Deresination anparatus, Chute. 272 

alkali, 272, 276 

extractors, 271. 272 

extractor, De La Fresnaye, 280 
Eves, 273 

Flamant continuous, 276 

French, 2^^0 

German, 281 

Haddon. 278 

Lawrence. 275 
gutta-percha. 271. 278 
hardening. Obach process, 278 
rubber, 271 
solvent. 272. 278, 280 
views on, Dr Weber. 271 
Devulcanization history. 307 
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Devulcanizer, Beers, 307 

Biggs, 310 

Hall. 307 

Heller, 311 

Marks, 309 

Mitchell. 308. 309 

Peterson. 311 

Price, 311 

Richards, 308 
Disintegrator, scrap, Gardner, 291 
Doubling, 216 
Drier, Blower, 43 

channel, 41 

condenser and vacuum, 358 
Cumner, 316 
Dryventor, 42 
fabric, coated, 208 

Farrel roll. 84 

multiple cell, 85 
fan, 43 
German, 40 

rotary, hot air, 314, 315 

vacuum, Devine, 317 
shelf, vacuum, 39, 361, 362 
rotary, steam, 56 
Sturtevant. 42 
vacuum, Buffalo. 318 

cylindrical, 358 

oven, Frea, 359 

Scott. 319 

Stokes. 319 
Drive, Calender, 119 
calender, motor, 126 

Kelscy on, 122 
electric, 121 

calender, 126 

calender, Westinghouse, 126 

motor control, 124 
three speed, 121 
two speed, 119 
variable speed, Bixby, 128 

Evans, 131 



Elasticity gage, Breuil. 402 

Shore. 399 
Extractor, Bailey-Walker. 371 

crusher and, Bridge, 264 

Ford. 371 

ground joint, 368 

gutta percha, Rigolc. 208 
Serullas, 268^ 

heater, Sargent. 374 

Kcmptor. 267 

Landseidl, 371 

mercury seal. 3()8 

01)ach, 269 

rotary, Valour. 267 

rubber, Lawrence, 259 

Soxhlet, 368 

Underwriter, 372 

Wiley, 371 



Fabric, chalking, 210 
cleaning, 210 
curing, 209 
doubliner, 216 
finishing, dull, 212 
impregnating, 226 
inspection, 92 
measuring, 86, 87 
pasting, 209 
polishing, 209 
printing, 212 
singeing, 88, 89 
spreading, 194 

preparation for, 84 
starching, 210 
stretching, 86 
striping, 219 

device, Guthrie. 221 

Videto, 220 
Flask, digestion, 377 
distilling, 376 
fumeless. Spy, 377 
Kjeldahl, 377 

Gage, ''Ideal," 340 
pressure, 336 

American, 336 
recording, 338 

and alarm, Edson. 340 
Bristol, 338 
continuous 339 
precision. 339 
vacuum. Tagliabue. 337 
Grinder, roll. Bowen, 109 
Linton. Ill 
scrap, Gardner, 291 
Mitchell, 290 
Guayule, 254 

Hardness, gage, elasto-durometer, 
uil. 402 

durometer. Shore, 399 

plastometer, 400 

slcroscope. Shore, 402 
lieatcr. electric, multiple unit, 375 
Hydrometer, Beaume, 385 

Nicholson, 383 

Inpregnator. Destribats. 228 
Kremer, 226 
Sivcrson, 227 

♦Toiiit-hammcring machine, 

L.aboratory equipment. 356 
lubricator. n)ll, Dootson, 1C5 

Masticator, Bridge, 79 
Hancock. 77, 78 
Pointon, 81 
Troestcr, 82 
Uuvvers,ivl, 70 
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1, automatic, Bragg, 74 
lical, 72 
74 
72 

utomatic, Bragg, 73 
e, 59 

transparent, Haubold, 69 

Dr, Pierce, 72 

)ver, 68 

lies, 61 

aicr, 77 

74 

ion, 67 
71 

geared, 67 
rd, 6(). 69 

■oil, Watkinson, 75 

icks, 76 

are of, 145 

r, sandblast, 146 

ush, Plank, 145 

sition, 138 

z deposition, 139 

le tool list, 147 

138 
:. 139 
soft, 138 
pical, 141, 142 
nd cement, 140 
curing, Eggcrs, 140. 141 
ling machine, Gare, 326 
•, 138 

iparatus for, 144 

forming, Hayward, 326 

cad and core, 142 

electric, charteristics, Kelsey on 

123 

. automatic throw out, 127 
•1, Kelsey on, 124 
f on, 123 
of, 125 
ops. 127 

load, reduction of, 123 

a, storage system, Bowser, 253 
constant temperature. 359 
c, Sargent. 362 

leter, 41 

ig, fabric. Bridge. 209 
ontinuous screw, 315 
e screw, 167 

hydraulic. 170 
le block, 265 
d table, Per'rin, 175 
, single screw, 165 
^le ram. Farrell, 178 
med rubber, 324 

baling. Logeman, 285 
ullivan, 283 

platen, BerstorflF, 172 
: ram, hydraulic, 168 
ard screw, 166 



swan neck, hydraulic, 169 

swing table, Thropp, 176 

taper screw, 315 

three platen hydraulic, 169 

toggle joint, 167 

vulcanizer, Adamson, 171 
English. 174 
FiUingham, 171 
Shaw horizontal, 175 
Printing, fabric. Berry, 212 
Proof er. Falter, 230 

Rushworth, 229 

single operation, 231 

two side, 231 

uniform, 231 
l^ilvcrizer, guayulc shrub, Abbe, 256 

guayulc shrub. Williams, 254 

mineral, Kimball, 289 
Ross. 56 

rubber scrap, (iare, 289 
Punii). vacuum. 43 

Uf'chiiming waste rubber, 283 
K jclaimed rubber, conveyor, Clark, 307 
conveyor, Mitchell, 306 
dclibcrizcr, Mitchell, 299 
press, 324 
refining, 322. 323 

Cable calender, 324 

sheeter, Mitchell, 322 
strainer, Cowen, 321 

Rovle three way, 322 

Weirs, 321 
washer, Clark, 302 

Mitchell rotary, 300 

Solliday, 301 

washer-separator, Askam, 302 
Simon, 304 
Recorder, autographic, Olsen, 395, 396 
Bristol. 345 
continuous. 339 
Re liner, double gear, 70 
single gear, 69 
partitioned, **Ji^m^^>.'' 71 
Regulator, pressure, 328 
pressure, Atwaod-Morrill, 335 
Davis, 333 
H. and M.. 330 
Mason, 329 
Squires, 332 

and temperature, Sarco. 334 

Tagliabue, 350 

Watson McDaniel, 330 
tcm;H^rature, H. and M., 353 

Tagliabue, 349, 353 

Tycos. 353 
time. Tagliabue, 349 
Roll. Bestwick. 104 
Bragg. 64 
Brewster, 65 
Co wen- Bragg, 63 
Norris, 66 
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Rubber, crude, drying systems, 33 
crude, sampling, 357 

storage, 9 

testing, 357 
cutting, 10 

power knife, 11 
drying methods, 33 
guayule, 254 
manufacture, Esch, 34 
mixing or compounding, 59 
moisture, African, 46 

American, 46 

Asiatic, 47 
oxidation, 34, 35 
physical tests, 389 
raw, physical characteristics, 9 

treatment, 10 
sampling for analysis, 389 • 
solvents. 280 

shrubs, extraction of, 254 
tanks. 10 

vacuum drying, Devine, 34 
washing, 9 

waste, reforming, 325, 326 

Safety stops, 113 

brake. Dodge. 130 

gravity. For sy the, 128 

magnetic, Cutler-Hammer. 116 

pneumatic, Birmingham, 130 

trip throw out, Farrcl, 129 
Sampling rubber for analysis, 389 
Scale, automatic. 54 

counting and multiplying, 366 

estimator, manufacturers'. 367 

platform, portable. 55 
Separator, centrifugal. 363 

Fi!)er dry. Penther, 293 

floatable, 304 

guayule, Ephraim. 263 

magnetic. Ding. 297 
Eureka. 296 
Geist, 297 
Mitchell. 296 
table. 297 

rublier and fabric. 293 

screen. Griimmel, 295 
Simon. 30S 

solvent, Debauge, 293 

water, continuous screw. 315 
Vaughn. 314 
Sewing machine, railway. 91 
Shear lever, hand or foot. 192 

scrap. Anigat(^r. 285 

stock, I^irniinjibani. 1^^2 

tul)0 cuttine. 192 
Shell, stock. Gammetcr. laS 
Slire<lder. rubber, crude, 12 
Sifter. Gardner. 50 

Gauntt. 49 

gyrator. 53 

reciprocating, 49 



VVemer-Pfleiderer, 51 
Signals, system, electric, 348 
Singer, gas, Curtis-Marble. 89 

oil. Granger, 88 
Solution, guide. Wood, 214 

mixer, see cement mixer 
Solvent recovery, 231 

Boeder, 235 

hood, exhaust. 237 

Heinzerling, 234 

Spence, 235 

Vincent, 232 

Weber-Frankenburg, 232 
Specific gravity, 381 

apparatus, Rost, 385 

balance. Jolly, 382 
VVestphale, 385 

bottle. 384 

calculation. 384. 387 

gravitometer. Young. 386 

hydrometer, Beaume, 385 
Nicholson, 383 
Spreader, bar for. Coulter, 107 

continuous, two roll. 199 

cool roll wind-up, 107 

equipment. 194 

fabric feed. Landin. 221 

fire prevention, 197 

Frankenstein-Lyst, 198 

Hancock, 194 

horizontal. English, 198 

Mann. 203 

operation, 197 

proofing both ends, 201 
Falter. 230 
Rushworth. 229 

reversible. Coulter. 107 

roll. Coulter. 223 

roller. Howkin. 206 

Rowley-W'almsley, 199 

Salisbury, 199 

standard. 195 

steam cylinder drying. 201 
stretcher and. Birlev-Macintosh, 
striping. Guthrie. 220 

Videto, 220 
varieties, 198 
vertical, Decauville. 204 

English. 206 

German. 205 

oritrin. 20 
wax, 230 

Wood-Robinson. 201 
Spreading, electrical discharge in. 
fabrics, preparation of. 84 
imperfections. 84 
leather. 102 
mi)isture. (S4 

Table, cooling, 83 
Tank, del'iberizing, Mitchell, 298 
softening, rubber. 10 
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ture alarm system, electric. 348 
, 327 

gliabue system, 349, 350 
cos system, 352, 353 
ion, 327 

machme, Arch-power, Riehlo 
104. 411 

iphic, Olsen, 395 
eau-Heim, 406 
1. 405 

Dmeter, P. and B.. 403 
rd. 407 

sis, Schwartz, 398 

Falkenau-Sinclair, 404 
er-Dalen 394 

m 

•d. Olson, 397 
411 

Ikcnau-Sinclair, 411 

5en. 411 

e, grinder, 393 

(94 

press. 390 
X) 

91, 392 

leter, bulb, Bristol, 345 
record. 347 
tube, Bristol, 345 
ial, 341 
y cup, 343 
ng, Bristol. 344 
;ube, Bristol. 345 
I, H. and M.. 345 
zer. H. and M., 342 
, bead, Johnson, 286 
cold cure. 191 
Kth, 189 
>orhees, 186 
nade, 179 
ammer, Dewe, 188 
e made, 179 
e. 190 

nachine, Bowley. 191 

Allen. 184 
motor, 183 
)r. Bridge, 186 
y, 184 
ion. 180 

181 

•d. 180 

, Mahoney, 184 
ondition for, 179 
oaostone, 181 
. 189 

variety of. 180 

lut off, automatic. Tycos, 353 
ig. Mason, 328 
uires, 332 

atson, McDaniel, 330 
neter, Frank. 380 
ybolt, 378 



Vulcanizer, Bridge, Akron-Williams, 163 
continuous. Eddy, 155 
control, Ellinwood-Seiberhng, 353 
door, hydraulic closing, 161 

internal lock, Allen, 164 

lock, Shaw, 163 

quick locking, Williams, 160 

self sealing, A damson, 160 
dry heat, vertical, 150 
electric light, fabric, Burr, 223 

Riddle. 158 
fabric, VVaddington, 223 
head, boltless, Williams, 164 
horizontal, plain, 149 

jacketed, 150 
hol-air, French, 156 
repair. 156 
Scahury, 151 
sealing dof^r, 159 
steam. 149 

steam separator and, Fowler, 152 
steam, vertical, 149, 152 
sulphur batli, 159 
types, general 148 
Wittenberg, 154 
Vulcanizing, cold, apparatus, 155 
cold, machine. Bridge. 225 
continuous, 154 
hot air. 156 
proofed cloth, 155 
pure gum, 159 
solar, 155 
sulphur bath, 159 
vapor, 224 



Washer, Bertram, 21 
capacity of, 16, 18 
Day. 30 
Dessau, 25 
early forms, 31 
guayule, Lawrence. 260 
hand power, 358 
hollander. 19 
Hood. 24 
Kcmpster. 26 
Pointon. 28 
power for, 16, 18 
rotarv. Mitchell, 300 
Solliday, 301 
Sault, 31 

separator, Askam. 302 

Koncmaii. 303 
sizes of, 16. 18 
sheer and, Donnelly, 29 
Smith. 30 
three roll. 17 
two roll, 13 
tub. Mitchell. 299 
Vaughn. 20 
Universal. 21 
Weighing, automatic. 57 
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F ARREL 

EQUIPMENT, EXPERIENCE, DESIGN, 
MATERIAL, WORKMANSHIP AND 
SERVICE INSURE SATISFACTION 




ESTABLISHED 1848 



Engineers and Manufacturers 



FARREL FOUNDRY & MACHINE CO. 

ANSONIA, CONN., U. S. A. 

Cable Address : " FARRELMACH— ANSONIA " 
Branch Office : 1011 WILLIAMSOM BV3\\A>WG, CVSN^VKSWi, ^VJa 
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RUBBER MACHINERY 

CALENDERS, MILLS, REFINERS, SHEETERS, 
CRACKERS, WASHERS, PRESSES, TIRE PRESSES, 
HOSE MACHINERY, HARD RUBBER MACHIN- 
ERY, MIXING APRONS, DRIVES, SHAFTING, 
FRICTION CLUTCHES, ETC. 




Let us tell you of our **noiseless** 
Drives and Safety Appliances 

CATALOGUE ON REQUEST 



M 



FARREL FOUNDRY & MACHINE CO. 

ANSONIA, CONN., \3. 
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J. P. DEVINE COMPANY 

BUFFALO, N. Y. 

Rubber drying is a problem which demands 
careful attention in every detail. We have de- 
signed and installed many p-lants and the 
general satisfaction they are giving clearly 
demonstrates the advantages obtained by using 
the Devine System. 

Rubber can be dried under vacuum 
ill in two hours with better results than 
1i ■ can possibly be 

I L - secured by six 

JmSmSmS^ weeksonoftdry. 

mg, and it gives 
^^BWl^^B^jPlpm a much better 

yield than air- 

Dcvinc apparatus is carefully designed for 
the special conditions to be met, and every 
part is made from the best obtainable material 
and workmanship. 

Wc would like to show you how we can 
save you time and money, and we can do this 
at no expense to you. We maintain a com- 
pletely ec]uippcd laboratory and if you will 
send us samples of your material, we will dry 
or regenerate it and let the finished product 
speak for itself. 

Write us for our complete catalogs and 
further information on your special problems. 



i(>vi-:irrisKM i-xrs 



J. P. DEVINE COMPANY 

BUFFALO, N. Y. 




VACUUM CHAMBER DUYER AND AUXILIARIES 

Our system of drying under vacuum is the result 
of over 35 years experience in the manufacture of 
Vacuum Drying Apparatus, anti the application of this 
apparatus to thousands of problems. This system 
assures rapid and thorough drying at low temperatures, 
saving in first cost and operating expenses, better qual- 
ity and greater uniformity of dried product, and freedom 
from climatic conditions. Small quantities of stock 
can be kept on hand, with a correspondingly small in- 
vestment. 

Our lines include Vacuum Chamber Dryers, Ro- 
tary Vacuum Dryers, Vacuum Drum Dryers, Impreg- 
nators, Vulcanizers, Dereftinating Apparatus, Dry 
Vacuum Pumps, Condensers, Vacuum Fans, and com- 
plete equipment for the chemical industries. 
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Established 1836. Incotponited 195$. 

Cable Address : Liebers and 

**Bifoundry, Derby." W. U. Code. 

"Birmingham" 
Rubber Mill Machinery 

(Manufactured for over sixty consecutive years.) 

PRODUCTIVE—EFFICIENT-RELIABLE. 
Modern patterns for modern requirements. 




Inquiries solicited for Standard or Special Machinery for 
the Rubber trade. 

Estimates and illustrations upon application. 

Alterations and repairs handled promptly. 

ENGINEERS— FOUNDERS— MACHINISTS 



BIRMINGHAM IRON FOUNDRY, 

DERBY, CONN., U. S. A. 
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"Birmingham'' 
Rubber Mill Machinery. 



Hydraulic Presses — Varnishing Machines, etc., etc. 

Heavy new designs in all lines. 
Machine Moulded and Pattern Gearing, 

Spur and Herringbone Cut Gearing, 
Shafting, Pillow Blocks, Couplings, 

Friction Clutches, Pneumatic Clutches, 
Magnetic Clutches and Brakes, 

Motor Drives and Motors. 



BIRMINGHAM IRON FOUNDRY 



Crackers 
Washers 
Mills 
Refiners 
Calenders 



Tire Vulcanizing Presses 
Accumulators 
Pumps 
Bias Cutters 
Spreaders 




16"x40" MILL. 



DERBY, CONN., U. S. A. 
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INNER TUBE VULCANIZER. EQUIPMENT No. 600. 




We manufacture Inner Tube Vulcanizers in all 
ment to meet your iiy^ri^uat X0«s^moknt9* I 



VULCANIZERS AND DE VULCANIZERS 
FOR EVERY PURPOSE. 



^m0mt% TIRE REPAIR PLAHTS. 



Write for Catalog, 



The Biggs Boiler Works Co., 

AKROI^i, OHIO, U. S. A, 




HORIZONTAL VULCANIZER WITH OVERHEAD 
TRACK AND TROLLEYS No. 20. 
PioDeer Manufacturers of 

VULCANIZERS for Casings, Tubes, Hose, 
Belting, Insulated Wire and various specialties. 

Jacketed Vulcanizers and Devulcanizers of every 
size and for any desired pressure. 

Let us assist in figuring your vulcanizer re- 
quirements. 

ESTABLISHED 1887. 



The Biggs Boiler Works Co., 

AKRON, OHIO, U. S. A. 



ADVERTISEMJ-JXTS 



MILLS 




Mill sizes from 6x12 to 22 and 26x84. Standard size Washers 
and Refiners. Any style of Bedplate 

CALENDERS 




Furnished in Standard and Special Combinations — Electric or Mechanical 
Safety Stops. Drive as required 

THE TURNER, VAUGHN & TAYLOR CO. 

CUYAHOGA FALLS, OHIO, U. S. A. 
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PRESSES 




I 



Hydraulic Rim Forcing Press 
for Solid Tires 



Hydraulic Presses 
Sizes 20^ to 42'' 



EXPERIMENTAL OUTFITS 




Laboratory Equipment — Washers, Mills, Calenders furnished singly or i^ 
combinations as desired. Roll sizes 6''xl2'^ and h^xW^ 

THE TURNER, VAUGHN & TAYLOR CO. 

CUYAHOGA FALLS, OHIO, U.^. K. 
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The Rubber Worker's Text Book 

Probably qo Oiie will ciues- 
rion the statement that the 
most widely and constantly 

used book in the rubber man- 
utacturiniT trade is ''Crude 
Rubber and Compounding In- 
j^redients.*' T^e^ftl editi 
appeal^* in 1899; Itc^ntiined 
exactly the information lhat 
workers in the rubber factory, 
and parti en hnly those cnj^aged 
in compounding, wanted, and 
the edition was soon eSt- 
ha us ted. A nCW editicm was 
brought out, revised and much 
cnlarjicd. I he latest edition 
of this bodk— 

Cloik Riibtor ah^ Conpoattdiog Ingreffieiits 

fljr HENRY C. PEARSON 
Editor of The Indin Rubber World 

I'uniuiiiE; much new run I valuable niaUcr not found in earlier editions. 
It tells the wlinle story tif crude mblier, its kinds, chacic- 
tQ4!*tjC5S and metliQ^s q£ preparation for naantifaetare. It describes 
all iRe iiinterials witti wliich rubber is compounded in the pfixress 
nf converting it ititu manufactured ^oods. It discusses rubber 
^nlistitutefi and the pseiido ^ums, of which the number is now con- 
-i'lrraMc. It omit- nnthin^ that will add to the rubber worker's 
practical kn(nvk<lf^c, and it is so indexed as to make reference 
quick ;tiid easy. Many niannfaciurvrs have writtW thatth^liaw 
fianui it worlb a husniml tioR'^ it^ cost. 
A compkle iJiSc3C sinit fin applicaiioti. 

Price $iaoo. 
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The Adamson Machine Go. 

ENGINEERS, MACHINIStl 
IRON AND STEEl, tQimPERS 

AKRON, OHIO 




Builders of General Rubber Working Machinery 

Specialists in Hydraulic Presses, Quick 
Closing, Self Sealing Vulcanizers and Hydrau- 
lic Press Vulcanizers, Straining and Cubing 
Machines, Hose Molds for long hose and molds 
for any purpose* 

We have the largest equipment in the world for the 
nottfliltii^afenof automobile tire molds m& Hw^^ 

We are the only builders of rubber working 
machinery and equipment opemting d^pkte Iron and 

Stee! FouTiiUit'^. 



AD VERTISEMENTS 



CEMENT 
Churns Mixer 



MM: 




AMERICAN TOOL & MACHINE CO. 

Incorporated 1864. BOSTON, U. S. 



""BUFLOVAK" 

VACUUM DRYERS 

W Absolutely Dries Without Injury All Kinds of 

Rubber and Compounds 




SHELF DRYER WITH VACITUM PUMP AhfD COKDENSIR 

"Buflovak" Dryers represent **The Highest AttaiDment in 
.Vacuum Dryer Construction." In our SKelf Dryers, the body 
"of thr Dryer, even on the largest si/xs, is made tn one piece of our 
special *'GUN IRON" metal, thus ciiminating the numerous joints 
found in other types and in!^urin|r the maintenance of a high vacuum. 

The *'Buflovak" Rotary Dryer used for dr>'mg reclaimed rubber, 
compounds, and other materials, is noted for its rigid construction. 
high efficiency* and low operating cost. Our catalog showfitig these 
and other Vacuum Apparatus will be sent on request. 

Buffalo Toundry & macMne Co. 

46 Winchester Ave. BUFFALO, N. Y. 
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A Two-eauoN dollar rubber count 




That sounds rai 
large. But during 
last 50 f^anll^ 
zon has produced 
average of forty r 
lion dollars' worth 
rtibber a y«u^M|(S 
tw0biUtf»itp And 
one-tenth of its rut 
resources has ever h 
touched. 

It is a marvel 
country, with a f ui 
vastly ficlw tliflti 

past* 



The Rubber Coaotry «f the AdHei 

By HENRY C. PEARSON 
Editor oF The India Rubber World 

Gives a full truthful, delightful description of tliis w 
derfiil ©Ountrw Before writing this book the autbor 
been an authuritati\'e u riter on rubber for 20 years 
had v isited every rubber -pnulucing country on the gk 
He went til ihe ^ttia^n better t ouipped to describe it 
rubber men than anyone who had preceded him. 
stayed long, traveled leisurely, observed closely. 
I e suit— a most 5atf sf yifig 600 k . He d esc r i lies tlie €6iin 
the rubber forests, tlie e;atherer's lite and ways — e^i 
thing of interest to rubber men. and to the general reai 

7%e book hot 244 paget and ITS photo- iUtisirationt, h^ideB mm/H 
cMmt^tT-^ full of information, good humor and ent^rttdnmmni* 

The price, including postage, u $3,00 

THE INDIA RUBBER WORLD, 25 West 4Sdi Street, New ! 
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STEAM PLATE 

PRESSES 



Hydraulic 

I2''x 12" to 48" X 144'' with single 
or multiple cySinders and pressure© 
from 40 to 1000 tons. Any number 
pf platei and openings and for 
steam or gas heating. 





Knuckle Joint 

U''xl4" to 4i^jr 72* with pressures from 
10 to 500 tons. Any number ot plates or 
openings. By hand or power. Also 
Hydraulic Power or Steam Pumps, 
Accumulators, Valves^ Piping, Fitting*i 
ctc.» etc. 



ESTABLISHED im 



L 



Boomer & Boschert 
Press Co. 



m WEST WATILR STREET 
SYRACUSE, N. Y. 




J 
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Small Tool Specialists. 



We make a specialty of Small Tools 
and Dies for use in Rubber Goods 
^ Factories of all kinds. 

Molds, Cutting Dies, 
/ ' Rollers and Stitchers, 
^ Stock Gauges, &c. &c. 

Calendar Rolls Engraved 

y FOR 
, SHOE SOLEING and UPPERS, 

WATER BOTTLES and the like. 



The Hoggson & Pettis Mfg. Co., 

NEW HAVEN, CONN., U. S. A. 





SPECIALISTS IN 

MOLDS for MECHANICAL 
RUBBER GOODS 

PATTERN MAKERS, MACHINISTS 

Fine Grey Iron, Hard Iron, Bronze and 
Aluminum Castings. 

PROMPT SERVICE 

McFarland Foundry and 
Machine Company 

TRENTON, N. J. 
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THEaE ADERSHIP 




of the Royle Perfected Tubing and Insulating 
Machines is convincingly noticeable. Every 
desirable feature for effective compound 
control has been developed to the highest 
efficiency. To this is added a general design 
of great productiveness. Use the Royle 
Perfected. 

Details are fully presented in Catalog 213. 
Write for a copy. 

JOHN ROYLE & SONS, 

Paterson, N. J., U. S. A. 

Tubing and Insulating Machines, Circular 
Looms, Strainers of voluminous output. 



The Great Productive Achievei 
of this Century 

In 1900 the 
plantations of the 
covered 1750 acrei 
[>roduced 8235 poui 
lubber, wo rt li 
Xnw they cover 
coo acres, and wi 
duce this year 170! 
000 pounds of ru 
with a value of 
ooo»ooo. That i 
most niarv^elous p] 
tive development < 
present century. 

What I Saw in the Tropin 

By HENRY PEARSON 
Edilor €>r the |ndi& Rubber World 

tells accurately and most readably and with lavish illustrati 
siory of this great plantation achtevemeiiL 

The author has been a recognized authority on rubber 
years. He traveled leisurely through the rubber bell around 
world, carefully investigating wild rubber gathering and ru 
cultivation everywhere, and describes what he saw in this h 
naiurally giving most attention to the colossal plantation inj 
in the East. 

The book coutatns 300 pages and 200 photo illustratif 
;i (lescriptioii of rtih]>er production this book is most ilifc 
and as an account of travel, exceptionally entertaining. 

Sent, postpaid, for $,^.00, 

THE INDIA RUBBER WORLD, 25 West 45th Street, Ne^ 




Textile Machine Works 

Reading, Fa., A. 

Braided Rubber Hose is far superior to canvas wrapped 
because it is impossible for the plys to open. It will with- 
stand more pressure, it is more pliable with less tendency 
to kink and can be made in long length^. 




Our braiders have heen de- 
signed specially to braid hose 
in the mt>st approved and 
economical way, and, being 
constructed with ififl plaUs 
and £fit^tars, the life of same, 
at a much reduced cost of 
maintenance, greatly exceeds 
that of other types of ma- 
chines and the perfect work- 
manship of the machines is 
reflected in the quality of 
the product. 
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MECHANICAL MOLDS 

For 

Hard and Soft 
Rubber Goods 

Syringe Bag and Bottle Molds 

Molds for Rubber Toys 
Die Sinking and Steel Stamps 



THE MECHANICAL MOLD 
AND MACHINE COMPANY 

AKRON, OHIO 




The Cell Drier is used for drying 
fabric previous to impregnating. 
This machine is simple, compact, 
efficient and economical of floor 
space, power and labor. 



CEORGE A. CUTTER 

SaleM Agent 

TAUNTON, - - MASS. 



"FOUR OAKS" 

Pneumatic or Compressed Air Knapsack Sprayer 

This machine is self-contained. No separate pump 

"KENT" PATTERN 

Copper Container. English made throughout 
Capacity 4 Gallons 
Working Capacity 3 Gallons 

A well-made, reliable machine 

I'or those lkIic prefer fliis type of 
inacliinc, instead of ' the continuous pionp- 
ini/ k'inil, this is far and ai^ay the best 
machine on the market. 

PRICE 67/6 

Every [)laiitcr is invited lo write for 
Complete CatalngueN of 'i'oiir Oaks" 
Sprayers, wliicli are manufactured solelv 
hv 

The Four Oaks Spraying Machine Co. 

FOUR OAKS WORKS 

Sntton Coldfield, Birmingham. England 

Cables: "Sprayers, Four Oaks.*' A. B. C.,4th Kdition 
iThe largest actual Manufacturers of Sprayers in the 
United Kingdom 




.4 1) VERTISEMENTS 



Curtis & Marble Machine Co. 

WORCESTER, MASS., 
U. S. A. 

Headquarters for 

Machinery for HandKng 
Fabrics of All Kinds 
in the Rubber Trade 

BRUSHING MACHINES for cleaning 
goods before being coated; for cleaning cotton 
liners or wrappers of soapstone, talc, etc., and 
removing wrinkles; for brushing coated goods 
in connection with starch, etc.; Starching At- 
tachments; Mill Sewing Machines for stitching 
the ends of pieces together; Measuring Rolls 
and Dials; Rolling Machines; Winding Heads; 
Inspecting Machines; Guide Frames; Trade 
Marking Machines; Spot Proofing Machines; 
Winding Bars for paper tubes; Machine Brushes 
of all kinds. 
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MIXERS 



For 



RUBBER SOLUTIONS 

and COMPOUNDS 

Change Can or Pony Mixers 




ffo. 39 "TwfTi Ittrbber Churns 



Kneaders— Doubling Machines and 
General Mixing and Grinding 
Machinery 



Chas. Ross & Son Co., 

148-156 Classon Avenue 
BROOKLYN, N. Y. 



AD VERTISEMESTti 



WM. R. THROPP & SONS CO. 

Rubber Mill Machinery 
and Rolls a Specialty 

TRENTON, N. J. 




TIRE TESTING MACHINE 
for testing pneumatic tires, giving a comparison test. Will test 
two 34* X 4 tires at one time. 



We manufacture all kinds of rubber mill machinery: Cal- 
enders, Grinders, Mixing Mills, Refiners, Crackers, Washers, 
Hydraulic Presses, Accumulators, Pumps, Vulcanizers, Inner Tube 
Wrappers, Rag Winders, Washer Cutters, Jar Ring Lathes, 
Tire Moulds, etc 
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DAY IMPERIAL MIXER. 



MDO^RS FOR RUBBER. 

In any capacity from 15 to . 
1200 jgfallons. Made with tight 
covers to prevent escape of 
solvents and steam jacketed, 
when required, for heating con- 
tents while mixing. 

Ask for our catalogs of : 
MIXERS, SIFTERS, 

RACKS, TRUCKS 
and SPECIAL EQUIPMENT 
for RUBBER MANUFAC- 
TURERS. 

The J. tL Day Conimiy, 

Offiem amd Focfwy, Clndaaati O. 

Branches ia. Principal Cities. 



THE 

Beck Slitting Machines 

Are used by some of the largest 
concerns in the country, for all 
kinds of Insulation Slitting Work 



SEND FOR PRICES 



CHARLES BECK COMPANY 

609 Chestnut Street Philadelphia 
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Tire Makiiig Eqnipiiient 

We have been working for the leading tire makers 
since the beginning of the industry. Our experience, 
plant and equipment is second to none. You will be 
pleased with our service. 

AKRON-WILLIAMS 
PRODUCTS, «uch 



— ^ 



Tire Molds and Cores^ 
Tire Curing Presses, 
Tire Repair Equipment, 
Tire Building Stands, 
Tube Wrapping Lathes, 
Presses, Hydraulic and Hand, 
Vulcanizing Presses, 
Vulcanizers, all kinds. 
Hose Molds and Vulcanizers 

Are well known for efficiency and ac- 

Improved Tire VulcanizinK CUFaCV in HlOSt of thc tifC faCtorfeS. 

Press 

Write UM for Caitdogum and quotationM 

THE WILLIAMS FOUNDRY & MACHINE CO. 

62-66 CHERRY STREET, AKRON, OHIO 




ADVEBTISSMENTS 



THE WHOLE RUBBER STORY 
EVERY M^PitH 




"BUFLOVAK' 




How the rubber Industry has 
grown 1 Twenty-five years ago 
t^llrt^ capttaluuitioii of 
tile niblier 'lii!^ifj^ in 

United States did not exceed 
$25 XKX),0O(). Now it exceeds 
$450,O0O,(X)O. Twenty-five" years 
agt> iliisrt iimt^ fiQf % penny in- 
vested ill iiiibi^r^liia^iaiut^^ 
nhcre. X"ow the mhber plan- 
tations in the Far East alone 
represent an investment of half 

The India Rubber World 

(HENRY C. PEARSON, Editor) 

lias giv^eii vatli month for tlie lae^t t:w:c*ity-fiv^ yw% newi i[l 
llik jjfrent dcvclopnicnt. tt hits ^wn wift flie gf^iWtFi of the 
trade. It hm increased from 44 pages to a journal of 144 pages, 
li has a staff iii cxpm wrhvrs on all phases of the rubber industry. 
It has traititHl cor respond tJUi' nut only in the ruhber centers of 
the I'tiitjcd i^tat4;*4: amt IS^f pfiffiv hut in South America and the East- 
Xothin^r ftt im]jortiince e>c^a|ic;« il. It h the most comprehensive 
and auilioritutive rubber pulitk'attmi in tli^ worid^ — constantly 
increasing the fcnuwfudgif ttf ft^ rifatlcr^r and eKieitdlng the market 
of its adverltsers. 

Subscription in the Tiiited Staiis and Mexico $3i^00 piir y^ir; 

In all rtther rrnnilrlts $.v50. 

THE INDIA RUBBER F,UBUSHING CO. 

25 West 45th Street New York 
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ADAMIQN 



VULCANIZERS 



Q/%<J|L of Tire troubles are saved 
by the use of an ADAM- 
SOK VULCANIZER "in time." 

The simplicity of Adamstm Vulcanizers 
and their very low coiiit added to the IN- 
STANTLY Si^lTSFACtORY re^titts 
secured from thtfir use, has gained for the 

tmk^ Instant repdtrsf ftri|^«tf%£fe, W'itii&fir 
trouhk' or danger, and at trifling expense. 
A quick, slick, pcftiiancjir job— VUL- 
CANIZED, not patchcdfi 

The A DAMSON is not an experiment, 
by I the mast extensively vj^ed viilcanizer 
today. Over a million niorrirists curry it 
in their tool kits — and they wouldn t tt^ink 
of startmK a trip without it. It is, how- 
ever a disttticcive VuIai|li!Blff^ unlike all 
others and pmtecred by patehtf^. It is so 
simple, pr-jLtical, ccnain in its operation 
that nothing eqimt^* It: And its price! 
lt*s ^o low that M motorist can't find an 
excuse for not buyintj it. It's the cheapest 




COMPLETE OUTni 
Fctr Rcpai n cifj 

INNER TU8£5 *nd CASINGS 

^« mm 




Model ^ T" 
r R«p«iriaj INNER TUBES QwJ^ 



ADAMSON MANUFACTURING CO. 



Hftiniltoiip Ofitftri0» Canada 



Eait Palestine, Ohio 
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IFDrr WRAPPING 

iHiIW^iIi machines 

USED BY 
LEADING TIRE and 
WIRE MAKERS : : 

PIERCE WRAPPING MACHINE CO., 

617 West Jackson Boulevard, Chicago, Iii.,U. S. A. 



The Most Fascinating Problem 
in Rubber 

No one will question the statement that 
the most fascinating problem in rubber, the 
puzzle that has engaged more minds than 
any other, is the pneumatic tire — how to 
make it perfect. Thousands of inventive 
people are working on it constantly. 

The whole tire subject is of absorbing 
interest and importance. 

RUBBER TIRES 

By HENRY C. PEARSON 
Editor of The India Rubber World 

Tells the complete tire story — their history, development, method 
of construction; the different kinds and types; how they should be 
used, how cared for, how repaired. Mr. Pearson, who has edited 
THE INDIA RUBBER WORLD for 25 years, is not onlv an 
authority on all rubber subjects, but he has studied tire making in 
the great factories of America and Europe and has made tires him- 
self. He writes from personal knowledge. 

The tire manufacturer will find this book extremely useful; 
the dealer, repairer and user will find it invaluable. It contains 282 
pages, thoroughlv indexed, and 300 illustrations. 

Price $3. 

THE INDIA RUBBER WORLD, 25 West 45di Street, New York 
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NEW ENGLAND BUTT CO. 

PROVIDENCE, R. I. 

MANUFACTURERS OF 

RUBBER 

STRIP COVERING MACHINES 

RUBBER 

SPREADING MACHINES 

RUBBER 

HOSE BRAIDERS 



Temperature Control by 

MASON 

Reducing Valves 

has proven an accurate, reliable 
method for regulating the steam 
supply to Vulcanizers, Presses, 
etc. 

Send for Catalogue 

MASON REGULATOR COMPANY 

1191 Adams Street Boston, Mass. 




ADVERTISEMENTS 



EQUIPMENT FOR 

Plantation and Wild Rubbers 

AN ESSENTIAL FACTOR in the reduction of cost 
of production is the installation of Machinery and | 
transmission gear which is at once thoroughly reli- ] 
able, efficient, and of modern design. None have had 
more practical experience than we in designing, arrang- 
ing and supplying complete plants, including bui 'dings 
and motive power, for the treatment of Plantation and 
Wild Rubbers, and our experience is at your service. 




TYPE W.R A. RUBBER MILL. 
Direct back-geared Macerating and Crepeing machine driven by means of our 
Heywood Sl Bridge's Patent Friction Clutch. Arranged for direct driving 
from lineshaft. All parts of machine self-contained and above floor level. 

WRITE FOR COPY OF SECTION K3 CATALOGUE ^ f 

DAVID BRIDGE & CO., Ltd. ^ 

Castleton, Manchester, England 



